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ABSTRACT 

Data from 20 years (1970-90) of the National 
Assessment of Educational Progress (NAEP) are summarized. The NAEP 
represents the nation's only ongoing assessment of the academic 
achievement of American students. Its assessments of educational 
achievement of students in grades 4, 8, and 12 are presented as "The 
Nation's Report Card". Chapter 1 of this report contains information 
about the students' competency m subject matter across the 
curriculum and their ability to use their minds well. Chapters 2 and 
3 include information about the trends a":ross time related to the 
performance of elementary school, middle school, and secondary school 
students in higher-order reasoning, problem solving, and 
communication skills as well as information about the academic 
achievement of minority students. Chapter 4 summarizes information 
about background variables related to education. In general, the data 
indicate that the educational performance of U.S. students is low and 
not improving. It is estimated that more than half of the nation's 
elementary through high school students are unable to demonstrate 
competency in challenging subject matter in English, mathematics, 
science, history, and geography. Fewer than half of all U.S. students 
appear to be able to use their ininds well. Although considerable 
progress has been made in closiig the performance gaps among 
different racial/ethnic and gender groups, the gaps still remain too 
large to meet the nation's objective of close parallels between the 
performance of minority students and the student population as a 
whole. Much that research has identified as effect-'ve in improving 
education is still not being implemented in the nation's schools. 
Nineteen tables and five figures summarize NAEP data. (SLD) 



•Wll \ ^ i I I \1 



ACCELERATING 
ACADEMIC 
ACHIEVEMENT 



IHt NATIONS 



\\\ POfU 



rvaep 



What is The Nation's Report Card? 

nu- Na..„n s R.-,..r. (.a,.i th,- Na....nal A.sM««..n,-n. ... Mu. a.umal fT..«.-.-<vs (NAKP. 
.,n .... .n van.,u, .ub,.v. a.v.. S.n. .- .969-70, a»«««n,o,..s haw t..n .•..■u.u. U.d perHxlH a.K .n a..,n^ 

Muden. ,KTf..nnan..- ava.lab... ... ...h.>-.nake.. a. ..... na....na., Mate, and ..k-^ le«.|s NAK. . n .. Kra. 

1 .,f . u,- nau..n s eva..,a.,..n ... ro,uUuo. and ,„..,«,.s...f ..u.-a.-on On.v .nf... n,a.,..n n au d ... 
Zu.^. a.-h...v,.n.n. ... ......e...... ..n..e. ..... p.-..«ran, NAK.- K..aran.e.. p. .va.. ... ...d.v.....a. 

...don- and ....... fan... ^ _ _ ,„ ..u. a. 

S.a..s.... ..... . S .>:-,«r,....-... ... K.....-a..on . ..e C-...n.rn..ss...,..-. ... Kdura....n ..a..M.r. ..v 

r f... . -rrv-..^ ..u. .... NA^.P pn.,v. ...r....«.. awa.,.. ... M..^.fi«. ..r«an.a....... NAK.- 

,s ..........v ... .h.. C-..n,n,.ss...n..r w.,.. a.s.. n-.p-n...... f..r pr..v,...n« .........u.nK ..ww.. 

: udn.« val...a.,..n ...d-.-s and s.....-..a.,..n ... pu..l..- .•..■nn,.-.,. ..n NAK P. ........u.-. and .,^....n.-ss 

.n .h.- ^^ An,....dn,.....s, (-.....gn^ss .-n-a.... Na....na. A^M-ssn,.-.. C..«.T.,.nR 

!a.,.v, an..s ... ... ^.s..ss..d, wh.. h n.ay .n.L.de ad.l.ng ... .....m- .p-.-.f-ed .,v c:..nKr...s, ,d..n....n« 

: ::.e a...,.....n...n. .... .... ..... «... ..d ....e d.......p...« a...n,..n. ^^^^^^ '^^ - 

.,'....fL..n. .,eMKn.ng.....ass..s.n,..n.n,e.h.K...I..KV..ev....p.ng«.....el.n..s..n..s.an..a,...f..r..a.a 

ana.vs.sand f„r ■..,K.,n.n« an.. ...s.-m.na..nK d..v..|..p...g Man..ar... an., p..,. ■ .l-- - 

TeL... an.. na....,.a. ....n.pa.-.M.n. .n,p.-..v,ng .h.. .... n, and ,.. Na....na V.s s...... 

;l _.n.,g ...a. a.. s...... .... .... u.- .n .„.. Na....na. ...n...... .... .r..n, ... .a., ...,U... ... 



The National Assessment Governing Board^ 



I>r ihnter K Finn. Jr . ('.halrmwi 

llonoraMr Wtlhrlmlna l)rlro. 
Vlrr-<:lMlniMn 

ntnisw of Rrpi i*H4*iUali\<'s 

\UHtll> 

Mr* l»1«y«liiWlW«m«on AWrirh 

( urni uliiini imrlinaKH 
sai »\\HtA s^^^n^^^ ^'"^ 

Mb. Fiwlr AlrMndrr 

\i4iMM uir sup«*niu»'inln« 

( alirornia IMiartniriU <>t UUit rttmn 

sat raliu'iUH ( alifortua 

Mr Itavtd Battinl 

( ain* Ni-v* \«»rk 
Mr Boyd Borhltr 

I>r WHiardA VUryd 

Mar<h« HnWeii h*mmiK» ^<»llmlam^l1 
I li-VPUfxl Oluo 

Mr RmrrK Bromb«rhrr 

Mirt«llr V h»Mit MuthrinatM s 
riifNT Ai tin^lun nhi»» 

Honorable Mk-h^;! M 

iKiviM nor irflHUwan 
VViltmiv<lon iMaw-an' 



llonorabk Smul i.aopmn»n 

hnntu'i ( tmuiDssionri nl Mhudlioi. 

\fw liTsf\ l)f|Wir1infiU nl YiUiid \ 

Ufi\\ui\ Ni-vx JriM-v 

Ms. AnionU (4*111^ 

hii-st Vi< e Pi i-sid*' >t 

Mr (.hrlAtophrr T (tww. K« (HIU'Ui 

VviiHtaiu **e< relai ^ 

( )ffi< ot h-ili i< HtKiual K.'MMi < li .in" I 

IlllpKlVI'IlU'Ht 

Or Vlrtor II Frrr* 

Pl)lt< 

Siuithvvfst S< Imx'I 
Wutrrlnnl ( iiniu'< ti* \i\ 

Mr MirhMtl S H^adr 

WwnuinK *"atf Huartl it) Kl i«»t> 

sai4t<>Ha VVvimiiiiK 

Mr l>«»r K (irtlwun 

MjM*^ >|*M»1 ri im i|mI ti Hit •Hit 
( (ihiinhitf ( l^ lixliaiiA 

Mr Khon J<»llv 

Pn-hidfiu and i hii'l 5 «•< utiwOlfK 1 1 
OK Hiif Aitu>n<« 
HhilMielphia IVnnsvKanw 

l)r C'Url J MnMT 

AttingDii'.i torof HntM-ntaiA diul 

I iithpran ( h.in \\ Mimmuii i Sv\\iu\ 



Mr Mark Munlck 

Pi csitlriU 

s«Hilh<'i It Rrtpoiidt J tU»< dtuin H.mmI 
MlanU (rt-niKW 

llonoraMr (^Ivn Poltan 

\i kdiisas \Unm- nf Hrpn-spiildlu* n 
h<irl Sinitli Alkiln»a^ 



SMI 



l)r Matthrw W. Prophrt. Jr 

nti'iulrnHilvJMHils 
tHiitUiiil CIifKoii 

|>r l»oro(hy K. Hkh 

pH*NHJt*m 

Hotiti' an<J S< h«H»l liiMHiitr 
VV,islnnja«wi IX 

llooorabk' Hk-hard W Rlk^ 

irirvfi iu>i of S<nitl»( aii»lm.i 

1 llllHItt Id VlUth < dlilllllH 

Mr nMMnaa TtopM?r« 

( iininado ( dliinnurf 

l>r lirrbrrt J. WilbrrfC 

l 'niv«*rsit\ iif lUiiwiis 
( i\n af^o llliiuiiti 

l)r Hoy rruliv 



America's Ghallkngk: 



ACCELERATING 
ACADEMIC 
ACHIEVEMENT 

A Summan Of Findings From 20 Years Of NAEP 

A National Goal for the 90s: 
By the year 2000... every school in America will ensure 
that all stuc/ents learn to use their minds well... 



Ina \ .S. Mullis • Kugene H. Owen • i ',ar\ \V. Phillips 

SHPTKMBHR IWO 
TIIK N.VI IONAL ASSHSSMHNT OF KDUCATIONAL I'R()(;RK SS 

Prepared b\ Kducational Testing Service 
under a grant from the National (Center for Hducation Statistics 



Office o( I' Jiiciitional Kcscarcli and Imprint-mt-nt • I .S. Dcpurtmcnl ol hJuciition 



D.S. DflpartBMDt of Educatiou 

Lauro F Cavazos 
Secretary 

once of Bducatkmal ReMtarch and Improvenieat 

Christopher T Cross 
Assistant Secretary 

Natloiud Center for Education Statflatica 

Emerson J KHiott 
Acting Commt*:stoner 



nil". n'|>«)rt Nji 14 0\ ni 1 .11) \w iinlrml hoin iht \dh(inal \vM»,',iiH'iit uf tdui dtiniidl rumors-, hiim .itiinial Icsnuj^ S< r\i(i Rr>s«'fldl< 
RtWKi HrunrlJJH S»«v\ Jimn^-x {»154 J (KHI 1 

1 ibrarv of ( oii^ri'vs ( dtaloKt dni Nimdx'i «M) h27<H 

lhB\ U HMUiS 107 h 

Itii' tnnlpnl!.of thi'.UxjklpI wrn» di'wUiix'd under a f^ranl (n»m thi> IVparlim'tit i)f htliKation H<iwr\»'i ihi>s< c onlrnls rlo luit 
nw^ww^nlv ipn«'« th( fx>lii-v of the Depaittm-nt <>f Kthii ation and vou ihoiikl j.ot dssuitw i-tidorsrinni' \i\ iht* hitlordl CMniTninoiit 

Hip woik ujMin whif h ihi-ipublK atuin is tiajw'd was p«>rformrtl pursuant to U\ MM \<i (. (KW7iOJ i^i of llic Offu i- ol fifin dtioiidl K<'M'ai » h 
and IniptfivTitieni 

f^virational Irsting S^m vi<v is ati in^ual opf»ortuii>tv •ffirinaUvf artion emplovrr 



FAlucMKmiil Ifstinfi Srrvirr f and 




are rt'ffitterwi trartt'rnarks of h^luratuniul Ii'»«titig \n 



O 2 

ERIC 



5 



Foreword 



The National Assessment of Educational Progi ess (NAEP) is a 
Congressionally-mandaled project in the National Center for Education Statistics that 
measures scholastic achievement of elementary, mi idle and high school students CX'er the 
past 20 years, NAEP has generated more than 200 reports spanning eleven instructional 
areas. It is the nation 's only ongoing, comparable, and representative assessment of what 
American students know and can do For this reason, the NAEP data cirt a unique resoun r 
to monitor student achievement in the United States. 

Most of the data in this report show that our present education 
performance is low and not improving The achievement of 17-vear-olds in reading, 
mathematics, science, history, and civics represents only modest performance According 
to the report, large majorities of these students — 81 percent to 96 percent — have 
rudimentary interpretative skills, they can make generalizations, solve onf- ^tep problems, 
and understand basic science. Only 5 percent to 8 percent of our 17-vedr-olds. however, 
demonstrate those skills we usually associate with the ability to fiinction in more 
demanding jobs in the workplace or the capability to do college work Thest^ students can 
carry out multiple-step problems, synthesize, draw conclusions, and inteipret 

Over the years reported here, tlie achievement of minority students has 
improved, with the greatest gains in reading Sadly the gaps between minority and white 
students are still large and the performance of white students has remained stagnant over 
nearly two decades 

NAEP data enable us to compare and contrast vvbat has been learned 
about successful practice with what is actually happening m America's classrooms 
Research shows that student academic performance is likely to he gi eater when pupils 
work hard, when parents are actively involved in their children's education, and when 
teachers and school administrators incorporate research tested improvements in the 
classroom Yet this report, America 's Challenge: Accelerating Academic Achievement, A 
Summary of Findings from ZO Years of NAEP, shows that these things ai e not typically 
happening. Time devoted to core subject areas is limited despite res(*arch showing the 
importance of high quality time for instruction Homework is often minimal or nonexistent 
Most classroom work is dominated by passive learning activities that feature teacher- and 
textbook-presented information despite research findings indicating that tliese techni(]ues 
are not the most effective. Moreover, although parents are our children's first and most 
eflfeclive teachers, large proportions of students arc not reading outside of school, are 
spending excessive hours watching television, and are spending little time on homm'ork 

All of the trend data reported here were gathered before National 
Education Goals had been set by the President and Governors Cons<»quentlv, they do no! 
reflect any of our nation's recently redoubled efforts to increase education performance 
The next National Asst.ssment reports, on results of testing in mathematics, reading, and 
science conducted Ibis past spring, are scheduled for releases in 1991 A sp(M:ial feature of 
the 1990 testing was that 37 states, the District of Columt)ia, and two territories participated 
in the first Trial State Assessment Findings on mathematics achievement among eighth 
graders viill be released June 6, 1991 Such Stale-level results promise to make N/U].P more 
useflil for policy makers and the public than ever before 

Emerson J Elliott 

Acting Commission(*r ot Education Statistics 
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Introduction 



During the 1980s, a number of national and international 
achievement sui^ys have warned that there is something ^jenously wrong 
witJi elementary and secondary school systems in the United States. Despite 
these alarming reports, all pointing to similar negative conclusions and 
indicating inadequate preparation of students, there seems to be a certain 
degree of apathy on the part of the American public about this problem. Some 
of the lack of general concern may result from overly rosy reports ot lo(*al 
successes that may be creating a false sense of security ' Although many 
Americans may recognize poor* education as a national problem, they also 
often seem to think that their own children an^ receiving a satisfactory 
education and give high gr ades to th(^ public schools in their ovvai 
communiti(!S - 

The trailh may b(^ that r elatively f(^w childr en ai e r*(^ceiving \hv, 
education \hv\ need for life in the 21st century There is considerable 
evidence that lar ge number*s of studcuits gr aduate fr om school lackrng the 
skills ne(^ded by emplqv(^rs and expc^cted by college professors As diagnos(Kl 
in one study, these young peoples ar e not at-risk, yet they aw, not workforce 
ready. For the at-risk populations, th(^ mismatch b(^lw(^en wor*kplac(^ nc^eds 
and workfor ce skills is even gr eatcn* * According to a rcrent i epon fi^om th(* 
National /Mliance ot Business 

It is estimHted thdt by 19H5r 14 million /\rnencans will be 
unprt'pnred for the jobs that nrv availnble. Mtiny compHnics are 
concerned thnt they will not be able to find employees who am 
even r^nd or do simple arithmetic. BiLsiiwss Week reports S21() 
billion issf)ent annuHlly by Airierican conymnies to train and 
upgrnie tlieir workers, which e\re(KLs the $195 billion annual 
e\fH'nditure for public elementary and secondary education . 
Because $20 billion of that private sector budget is alrvady 
earmarked for remedial education (a total that can be e,\f)ected 
to mcrt^ase), companies are forced to pay twice for education — 
first through ta,xes and then for internal remedial programs — 
for what the schools could not or did not achieve.^ 

lolin I (.Hint II \,itii)niilh \t>rnu^i ^lrnu'nl.tt\ \< hiVM'nwnl Ifstmn, m \mi'ru .i \ f'nl)lu s< honls How Ml 
f itt\ Si,itr ^rr Wmivt '/rr \jnnMr»/ ^\r».ii<r iDann'K V\A I m ikK ol h (hn ation MH7i 

Stanlr\ M H.im .irnl \l (.dllup Mhr^lst \iinual (..illup h)l) i>t tin- l'u[»li( s XtfUudr Iou.ikI lln- I'uhti. 
S( IkmIs' /'/n /)f/f.i K.i;»/j.jn iSrpUMulHM IMH«n p "JO 

' National Allu»AMM>t husiiw's', fhr f ottrtft H \\t)i kU>f< r fit\t<Unr\s <\v\\ 'Siuk \\ IMHTs 
* Nafional VllianM' ot Husmi-s^ I hr fUt\ntr\.\ Hoiin(U<ihlr f*nrtu ifuition ( .nnh \!'tttiuth,i M)i«"." .•....} 
afjoM I \n\ \ (Ilk \N l4H<)i 
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Further, American colleges have reported a 10- to 30-perceiit 
rise in demand over the past several years for remedial course work for 
incoming freshman, and surveys indicate that 75 percent of all colleger faculty 
feel that entering students lack basic skills.^ 

The problem, liowever, is much laiger than simply a lack of 
basic skills. Looking toward theyear 2000. the fastest-growing occupations 
require employees to have much higher math, language, and reasoning 
capabilities than do current occupations/* Further, we live in a world 
economy, but the United States is losing its ability to compete in an 
international marketplace, even in "homegrown" areas such as automobile 
manufacturing and television technology 

•1 addition to economic concerns that directly affect our 
standard of living and tlie American way of life, tliere are also concerns about 
how well students are prepared to solve problems related to the future healtli 
of our country and planet. Our daily lives are influenced by tlie rise and fall of 
the stock market, the size of the government budget and budget deficit, the 
balance of trade with otlier countries, and international monetary policy 
Debates are carrit^d on about world-wide environmental issues, including 
depletion of the ozone laycM*, acid rain, and global deforestation. 
Unfortunately, therc is growing evidences tliat the typical American higli-schnol 
student does not know enougli to appreciate what these issues or debaters aw 
all about, let alone to participate creatively and (^ffc^ctively in making decisions 
about the siilicnit issues 

As part of a sens(^ of gi ovving urgencrv among political and 
business leaders about the nr^ed to improve levels of /Vmerican education, \hv 
President and governors met in September 1989 at the historic Kducation 
Summit in Charlottesville, Virginia Onv, rc^sult of the summit was a set of 
national education goals designed to better position our country tor acUw 
participation in tfie world's affairs in tlie 21st centuiy Subsecjuentlv 
highlighted in the State of the Union address, and formally adopted by ihv. 
President and governors in February 1990, thes<^ six goa^^ focus on ensuring 
that children start scliool ready to learn, raising high-school gr aduation vaXcs 
to 90 percent, increasing levels of educational achi(^vem(mt, promoting s(M(mi( (* 
and mathematics achievement as well as literacy and lif(^long U^arning. and 
freeing schools of drugs and violence. 

' Prm-stl fVnft lollt't^e ffwl'niif'fHrad\i.itvt\{)rm'iHt'\itAn\rnt.i\\i'\\\otk W Hai |M*r and How l'>K7i 
Hudson I rjstituti* UorMri/f r JfWXJ Wark ,ind Workers for the d 1st ( f'f\ttir\ \\\\tUtM\.i\n)ii\ l\ l*J87i 
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One goal in particular is targeted toward inci easing students* 
educational achievement levels, ensuring that they learn to use their minds 
well, and preparing them for responsible citizenship. This overarching goal 
for American education, and its accompanying objectives, are as follows. 



Nntional Goal: By the year 20(X), Aiiiericnn students will leave grades four, right, 
and twelve having demonstrated competency in challenging 
subject matter including English, mathematics, science, history, 
and geography; and every school inAnwrica will ensure that all 
students learn to use their minds well, so they may l)e prf^pared 
for resfK>nsible citizenship, further learning, and pntducti ve 
employment m our nuxlern economv. 

(>bjecti\(is: The academic performance of elementary and secondary 
students mil increase significantly in every quartile, and the 
distribution of minority students in each level will more (hjsely 
rtiflect the student population as a whole. 

The pen:entage of students who demonstrate the ability to 
rvason. solve problems, apply knowledge, and write and 
communicate effectively will increase substantiallv 

/U/ students will be involved m actixities that promote and 
demonstrate g(HHi citizenship, ( omnnmity senice, and personal 
msfXfiisihility. 

The pen entagn of students who an* ( (nupetent in more than 
one language will suhstaniially increase. 

/Ml students will Ije knowledgeable about the diverse cultural 
heritage of this nation and alxnit the world communitv 
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1 his report provides informaUon that can be useful in 
describing where we current^ stand as a nation in relation to this national 
education goal and its accompanying objectives. The National Assessment 
of Educational Progress (NAEP) regularly conducts assessments of the 
educational achievement of fourth, eighth, and twelfth graders attending 
public and private schools and presents the results in the form of "The 
Nation's Report Card." Tb describe the current status of student achievement 
and provide a context for estimating how far we are from our national goal, 
the results from NAEP reading, writing, mathematics, science, U.S. history, 
civics, and geography assessments conducted in 1986 and 1988 arn 
summarized and presented together in this report Trend results from the past 
20 years of NAEP assessments also are presented to describe changes that have 
occurred in student achievement levels during the last two decades 

Taken in total, the results of The Nation's Report Card pmvide 
evidence that we have a daunting challenge before us if we art^ to ix^ach our 
national student achievement goal by the 21st century, 

^ Students' current achievement levels are far below those 
that might indicate competency in challenging subject 
k natter in English, mathematics, science, history and 
geography 

— Students can read at a surface level, getting the gist 
of material, but they do not read analytically or 
perforn^ well on challenging reading assignments, 

— Small proportions of studeiits write well enough to 
accomplish the purposes of different wr iting tasks, 
most do not communicate effectively 

— Students' grasp of the four basic arithmetic 
operations and beginning p'^oblem-solving is far 
from universal in elementary and junior high 
school; by the time that students near high-school 
graduation, half cannot handle moderateU 
challenging material. 

— ^^^nly small proportions of students app(^ai' to 
develop specialized knowledge nced(;d to addi ess 
science-based problems, and the pattern of falling 
behind begins in elementary school. 
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— Students are familiar with events that have 

iped American history, but they do not 
appear to understand the significance and 
connections of those events. 

— Similarly, students demonstrate an uneven 
understanding of the Constitution and American 
government and politics; their knowledge of the 
Bill of Rights is limited. 

Trends across the past 20 years suggest that, althougJi some 
ground lost in the 1970s may have been regained in the 
1980s, overall achievement levels are little different entering 
the 1990s than they were two decades earlier. 

Very hw students demonstrate that they can use their 
minds well. In recent assessme' more students appear 
to be gaining basic skills, yet fewer* ar e demonstrating a 
grasp of highiir-lcvel applications of those skills 

Despite pi ogn.ss in narrowing the gaps, the differences in 
performance between White students and their minority 
counterparts remain unacceptably large. Little progress 
has been made in reducing gender performance gaps 
favoring males in mathematics and science and females 
in writing. 

I^arge proportions of students, evei. including those in 
academic high-school programs, are not enrolled in 
challenging mathematics and science coursevvork 
Instructional time is particularly low for science in 
elementary schools, writing in middle schools, and 
geography in high schools. 

Across the past 20 years, little seems to liave changed in 
how students are taught. Despite much research 
suggesting better alternatives, classrooms still appear to be 
dominated by textbooks, teacher lectui es. and short-'* nswer 
activity sheets. 
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Chapter One of this report presents NAt'iP findings pertaining 
to students' competency in challenging subject matter across the curriculum 
areas and to thrjir ability to use their minds well. Chapters Two and Three 
include information about tn^nds across time related to the performance of 
elementary, middle, and stx^ondary school students. Changes across time are 
described in students' higher-order reasoning compeiencies, problem-solving 
abilities^ and communication skills, as well as in the academic achievement of 
minority s'iudents compared to the nation as a whole 

NAtiP also collects information about an extensive^ array of 
backgrr jund variables related to education. !n Chapter Four, some of this 
information is summarized in the context of research about education, 
suggesting potential areas where schools and pcircMits might focus efforts to 
improve educational achievement 



ERLC 



11 



What is the Current Level of Student Achievement? 



National Goal: By the year ZOOO, American students will leave grades four, eight, 
and twelve having demonstr^'.jd competency in challenging 
subject matter including English, mathematics, science, history, 
and geography; and every school in America will ensure that all 
students learn to use their minds well, so they may be prepared 
for responsible citizenship, Jurther learning, and prtxluctive 
employment in our modern economy. 

Objective: All students will be involved in activities that promote and 

demonstrate good citizenship . . . (and) will be knowledgeable 
about the diverse cultural heritage of this nation and about the 
world community. 

If, by the year 2000, fourth, eighth, and twelfth graders are to 
leave fc-chool having demonstrated competency in English, mathematics, 
science, history, and geography, it is useful to examine the results from NAEP 
assessments in these curriculum areas to ascertain the levels of competency 
shown by students as we enter tlie 1990s, In addition, if students are to learn to 

their minds well, it is informative to look at NAEP results from the 
perspective of students' achievement in the area of higtier-order thinking 
skills. By gauging udiere we are today, we can better judge how far we need to 
progress during the next decade. 

The NAEP data provid'^ several avenues for describing student 
achievement in each curriculum area, including results from specific 
questions and summaries of achievement across questions. For reading, 
mathematics, science, U.S. history, and civics. NAEP has summarized student 
performance across questions on 0 to 500 proficiency scales designed to 
provide a basis for describing overall student achievement in each curriculum 
area. 
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lb "anchor" or give meaning to tlie results, student 
performance is chai'acterized at four or five levels along the proficiency scak^s 
().e., 150, 200, 250, 300, and 350) and the percentages of students reaching each 
level are presented; To cliaracterize levels of student performance, NAtLP 
began by empirically identifying items that discriminated between adjacent 
pairs of proficiency levels. These items were grouped for each of ihe levels, and 
subject-area experts were then asked to interpret the items and describes what 
students at each level knew and could do compared to students at ♦he next 
lower level. 

The discussions on student achuivement in English, 
mathematics, science. U.S. history, and civics will rely on the scale-anchored 
results when they aiv. available. Results based on other types of analyses also 
ai'e included. 

English: Reading and Writing 

Heading. In 1988, studcmts* reading achiev(un(*nt was 
measured from several perspectives, ilie proficiency levels of 9-, 13-, and 
17-year-olds on the NAEF reading scale arc shown in 1 abU^ 1 1 I h(^ rc^sults tor 
the three age levels have been placed on a common scale to track gi^owth 
across the school years, as well as trends for the thi^ec^ ag(^ gi^oups assessed 
The expectation is that students' performance will improves as thc^y g(^t nk\vv — 
and it does. In 1988, students showed tremendous giw.lh imm ag(» 9 to iig(* 17 
in the types of reading tasks th(^y wei'e abk* to poH'oi'in. 

By age 9. virtually all students displayed I'udinKuitaiy rc^ading 
skills and s**Mtefies, characterized by the ability to peiibi ni i-elativc^ly 
uncomplicated, discrete i^iading tasks suc^cessfully Howevei", at tlie ()th(»r 
extreme, very few students, (^ven those in higli s( hool (5 pc\ cent) nuich(»d \hv 
highest level of i^eading proficiency, reflecting thtMi diftuHilh' in compi-c^hending 
passages that art) nion» leiigthv and complt^v or lha. d(*al with sp(Tializ(*cl 
subject mattei" 

I hi O-'VOO \ \l- 1» s( dirs wvi I' iisiii^ Ili'm Kr^potiM- Ilu-iit \ UK I t In hr.,1'.^ I he iiiiinrt i< ai \.iliu's 

on v,u \\ St ah' wviv rst.ihhshi'd <iti the basis ot slndrnl per tin tnatu i' in thf l*iy 1 1 iMchiiK l«)K(. inathniiatii s vm* 
siMMur I'MiMl'S hisloiN and l*W«i ( i\ ic s assi'sstncnis lntlu'in\ p. iitin.iK \ h'>rlsahu\r i'lOdt \»'\o\\ Uv 'AW 

s( alobt oiild hdM' Ihvh drtmiMl liowcvi't s<i trw stuHi'nt.s m the assfssnn tu Uit nu'<l at tlu' rxti ritu- imuIs ii» ihi- 
s< dli> that It was not pra( IkjI \o i\o s(i b,u U s( aic was sci lo span thr tangr »»» stiidrtil prx tuttnam r a» i nss all tl.i 
^<ra(lc's in that suI))«m t-at ca asscssrucn! and Uilui\ra nu-an ol ^"iO land a statnlaul 4lf\.atioii ol Whilr th» si airs lor 
(lilTcrrnt ail))<'< t tiiras ^uv rxpi i'ss(mI in th(> same luiinci k ai iinils ihcN ate tint i unipata')li' I ikr ait otliri si airs 
(l»nel«|M'd irsin^ IHI ti'( hiHiUij(v \AH» si airs i annot It drsi t ihi-d in absohilr tiM rns thi's Ini i-xaniplr tint 
i annirt s<i\ hnw nnu h 'rai nmg in niathi rnatii s (M|nals how tmic h Irai nm^ in si icni i> and M'adin>4 It sliould also l>i' 
noU'd Ihdl lh»' UMinspnifM ii'ni-\ ami ai liM^viniMd i vin spri ifii all\ tn pritni in.tiu i' inx thi itnns -ui thi- \ \l I' 
dsscvsinrnt 



TABLE Percentages of Students Performing at or above 
] ] Reading Proflclency Levels, 1988: 
Ages 9, 13, and 17 

Level Description Age 9 Age 13 Age 17 

350 Can synthesize and 
learn from specialized 

reading materials 0.0 (0 0) 0 2 (0,1) 4,8 (0,4) 

300 Can find, understand. 

summanze. and explain 
relatively complicated 

information 1 2 (02) 10 6(07) 4 1 8 ( 1 3) 

250 Can search for specific 
information, interrelate 
ideas, and make 

generalizations 1 7 0 (0 9) 58 0 ( 1 , 1 ) 86.2 (0.7) 

200 Can comprehend 
specific or 

sequentially 62.5 (12) 95 1 (0.5) 98. 9 (0 2) 

related information 

150 Can carry out 

simple, discrete 93 0 (0 6) 99,8 (0.1) 100 0 (0 0) 

reading tasks 



Slanflanl f i nirs art* iin-M-nlfMl in pari-nthrsi's I hosr H('signatc(i as () () ai f l»'ss than It ( .ni Ur said with jwn «*nl 
I fiiirideiK " "lai thr |M'I i wit is uithin t ^ standard ri i ors nt \hv rstntidti-d valin 



Although almost all 9-yeai -olds (93 percent) demonsti'ated 
rudimentary reading skills, less than two-thirds displayed the reading skills 
necessary to comprehend specific or sequentially related information. Nearly 
all 13-year-olds (95 percent) displayed basic reading skills, but only 58 percent 
reached the intermediate proficiency level defined by NAEP, which entailed the 
ability to search for specific information in passages, interrelate ideas 
presented in text, and make generalizations. Eleven percent of the 13-year-olds 
(primarily seventh and eighth graders) were consistently able to find, 
understand, summarize, and explain relatively complicated information. 
Eighth graders displayed similar levels of reading comprehension in the 
National Education Longitudinal Survey (NELS) of 1988.'* Eighty-six percent of 
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the students at grade 8 showed basic pix)ficiency, which entailed i*eproducing 
detail or the author's main thought — skills associated with Levels 200 and 250 
on tiie NAEP reading scale. I'hirty-four percent of the eighth graders were able 
to make inferences beyond the author's main thought, to summarize, oi* to 
make generalizations — skills and strategies related to Levels 250 and 300 on 
the NAEP scale. 

At age 17, 99 percent of the students appeared to have tlie 
reading skills needed to comprehend specific and sequentially related 
information, and 86 percent reached the intermediate proficiency level 
However, fewer than half were consistently able to understand, summarize?, 
and explain relatively complicated information 

A somewhat different NAEP reading assessment of fourth, 
eighth, and twelfth graders, also conducted in 1988, focused on two aspects of 
reading comprehension: the ability to construct meaning kom text, and the 
ability to examine that meaning by extending elaborating and critically 
judging the information contained in a passage. Students were asked to read a 
variety of literary and informational passages and tlien to aiiswer a series of 
multiple-choice and open-ended questions. Some multiple-choice que tions 
asked them to identify the overall message or author's puipose, while other 
questions asked them to identify Sf)ecific information, such as the elements in 
a story plot. Several open-ended questions required students to extend the 
meaning they initially developed from the text — for example, by discussing 
the moral of a story or by describing the nature of certain events 

At all three grade levels, nearly three-quai1ers of Mie students, 
on average, responded correctly to questions about specific information 
contained in both literary and infonnational passages. Half to two-thirds 
responded correctly to questions about the overall message or "gist" of th(? 
passages, although students appeared to find it more difficult to d(?velop an 
understanding of informational passages than of literary passages 

Students were much less successful at examining and 
extending the meaning of various texts. Only small percentages o\ students 
gave elaborated responses to open-ended questions tliat asked th(?m to extend 
meaning. In fact, across all three grade levels, no more than 13 p(TC(mt of th(* 
responses to the of)en-ended questions were rated as elaborated. Thus, it 
appears that students can comprehend specific parts of UyA, but have troubU* 
understanding the main topic of the text. Further, they seem to have 
substantial difficulty in articulating evidence for whatever understanding 
they have reached. 
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In summary^ taking the results of both the age- and grade-level 
reading assessments into account, it appears that most students develop tlie 
ability to read for surface understanding as they progress through the school 
year's. That is, they can identify specific information and the "gist" of the 
material. Yet when either the material or the reading tasks themselves become 
more challenging, suggested in our national goal, far fewer students display 
competency. In particular, they appear to have considerable difficulty 
analyzing and synthesizing what they have read 

Writing The results of the 1988 writing assessment of fourth, 
eighth, and twelfth graders ai e even more worrisome than the ixisults of the 
Heading assessments Table 1.2 presents information on the percentages of 
students who achieved or suipasscd the "minimal" and "adequate" levels of 
writing achievement in their responses to the tasks included in the 1988 
writing assessment. Students writing at or above the minimal level displayed 
some of the elements needed to complete tlie task, but they did not manage 
these elements well enough to ensure that the purpose of the task would be 
achieved. Adequate or tetter ixisponses included the information and ideas 
critical to accomplishing the underlying task requii-ed by the writing prompt 
and were considered likely to hv. effective in achieving the d(!sir(id puipose. 

In \hii informative writing tasks, fourth gi aders were asked to 
l eport on particular events or phenomcma, whiU; eighth and twelfth graders 
were asked tc beyond sti aightforwai d reporting to analyze information and 
provide genei alizations with supporting evidence. Over thnjc-cjiiarters of the 
students in each grade providc^d at least minimal ixisponses to theses tasks, and 
neaii\ half the fourth gi adei's i^osponded adequatc^ly to th(» informative 
repoiting tasks, hut many eighth and twelfth gl aciers failed to provide* 
adequate res|K)nses to th(^ analytic tasks. For example, Xheir best performances 
(40 to 45 p(M*cent) was on a task tliat requircsd an explanation of their teUsxision 
viewing habits On an analytic task that asked students to company food on tlu* 
frontiei* (bastul on information presented) and today's food (bascui on \he\v 
own knowl(»dg(^), just W perc(^nt of the studcuits at grade* 8 and 27 pcMccmt at 
gi ade 12 providcul an adc^quate or bcittcu* response*, 

P(*rsuasive wi iting was ewn more dirticult foi' stud(Mits While* 
65 to 88 pei*c(»nt wrote at U^ast minimal r(\sponses to the tasks that ask(^d tlu^ni 
to convince others of a point of view, only half to two-thirds of the students 
provided at U^ast minimal res|X)nses to pmmpts recjuiring them to refute 
specific conc(Tns Foi* example, only 65 percent of the high-school seniors 
were able to producer a minimal or better rc^sponsi* to a task that ask(*(! th(*m to 
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Percentages of Students Peiforming 
at or above the Minimal and Adsquate levels 
on Various lypes of Writing Tasl^s, 1988: 
Grades 4, 8, and 12 



lypeof Itek 

INFORMATIVE 

Reporting 

From personal experience 
Report on an animal (L) 
From given information 
Describe science project 

Analytic 

From personal experipnce 
Report on TV viewing (L) 
Analyze favorite story 
From gt -en informat»on 
Compare fOods across eras 

PERSUASIVE 
Convincmg Others 

Capture spaceship (L) 

Dissect fh)gs 

Space program funds 
Refuting an Opposing View 

Visit radio station 

Choose recreation site (L) 

State views or bike lane 

NARRATIVE 
Imagtnative 

Ghost story (L) 

Make three wishes 
Persondl Experience 

Memorable incident 



At or Above the Minimal Level 



Grade 4 Grade 8 Grade 12 



78 (1 7) 
82 (0 9) 



79 (1 5) 83 (1 7) 
84(0 8) 80(1 1) 

76(1 1) 83(1 1) 



74 (1.8) 



48(1 2) 



88(0 8) 



65(1 1) 



88(1.4) 
81 (0 9) 



62 (1 1) — 
48 (2 3) 67 (2 2) 
— 69(16) 



95 (0 8) 92 (1 0) 



80(1 1) 87(1 2) 



At or Above the Adequate level 
Grade 4 Grade 8 G*ade 12 



47 (2 3) 
44 (1 4) 



40 (2 3) 45 (2 3) 
Z5 (0 9) 35 (1.2) 

16 (0 9) 27 (1 7) 



36 (2 5) 



31 (1 1) 



27 (1 1) 



17 (09) 27 (1 1) — 

— 19(17) 36(2.2) 

— — 24(10) 



17 (1 5) 51 (1 7) 56 (2 6) 
21 (13) — — 

- 38 (1 2) 55 (1 6) 



\ote Xhe [{.) sVmiinl dt»nnt«'s tasks foi uhic^h MU(Jf»nts had twire the usiral dmoiint ot time tn t«*s|icjrui — thus 20 
minutes at grade 4 and U) muuitrs at grades 8 and 12 ( ondueted as pai t ot tiie 1^)M« assessment tins studv showed 
some improvement m writing performanc e when students wvie given nun e time to i oniplete the tasks htaiidaid 
errors are presented in parrnthew^s It f an saui with ^'^ fMTrent r(infiden< r tliat the pei i e'lt is within *- Z '>t<indai d 
erroi-^ cif the estim.ited value 



write a letter to their senator arguing for or against cutting funds foi* oui* 
country's space program. More than one-third wrote contradictory and 
unsupported responses, typified by the following example: 

Dear Senator: 

I don 't think there should be cuts in the funding but I do think 
the problems that we have here should be taken care of first. 
Then you should work on the space program. 

Across the grades, only about one to two-fifths of the students pi oduced 
adequate responses to the persuasive writing tasks they were given. 

In contrast, 80 percent or more of the students at each grade 
v^ote minimal responses to the narrative tasks. Approximately one-fifth of the 
students at grade 4 and over half the students at grades 8 and 12 wroXe stories 
judged as adequate or better 

In summary, looking across the thi ee grade levels and the 
different types of writing tasks given in the assessments, one finds that many 
students have difficulty communicating effectively in writing. No moi e than 47 
percent of the students at any grade level wrote adequate or better responses 
to the informative tasks, and no more than 36 percent of the students wrote 
adequate or better responses to the persuasive tasks. Although performances 
was somewhat better on ihe narrative writing tasks, no more than 56 pei ccmt 
of the students wrote adequate oi* better responses 

Mathematics 

The proficiency results from NAEP's 1986 matliematics 
assessment of 9-, 13-, and 17-yeai'-olds are presented in l able 1 3. As in the 
reading assessment discussed earlier in tliis chaptt r, vii tually all studcuUs 
at each grade displayed a grasp of simple arithnustic facts; all but a few 13- 
and 17-year-olas demonsti ated beginning skills and undei standings of 
mathematics 

Despite concentrated studies in matluniiatics in (*l(Mnentary 
schools, one-quartei* of our countiy 's 9-veai*-olds failed to reach the beginning 
level defined by NAEP — a level characterized by the ability to add and subti act 
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T A B t E Percentages of Students Performing at or above 
] 3 Mathematics Proficiency levels, 1986: 
Ages 9, 13, and 17 

Level Description Age 9 Age 13 Age 17 

350 Can solve multhstep 

problems and use 0.0 (0 0) 0.4 (0. 1 ) 6,4 (0 4) 

basic algebra 

300 Can compute with 
decimals, fractions. 

and percents; recognize 0.6(0.2) 159(10) 51.1(1.2) 

geometric figures; and 
so've simple equations; 
and use moderately 
complex reasoning 

250 Can add. subtract. 

multiply and divide 20 8 (0 9) 73 1 ( 1 5) 96 0 (0 4) 

using whole numbers. 

and solve one-step problems 

200 Can add and subtract 
two-digit numbers 

and recognize 73 9 (1 1 ) 98 5 (0 2) 99 9 (0 1 ) 

relationships among coins 

150 Knows some basic 

addition and 97 8 (0 2) 1 00 0 (0 0) 1 00 0 (0 0) 

subtraction facts 



st,<n(Kii(l VI [ois art' pn's('nU'(J in |Mr"?ithrsrs I lu)sf (ii-sigiialfd ,is 0 () ,ui' Irss than It < .111 In- s»»ul uilli Ti 
pric cnt c ontuiciK c thai pert cut is within * i stand.iid vi 101 s ut Ihr cslinuMfH v.iluc 



two-digit numbers* Only one-fifth showed a grasp of all four basic nunuMical 
operations — addition, subtraction, multiplication, and division Fuilh^u*. once 
they are at a disaclvantage, low-achieving students rarely c. !( h up to ihv 
curriculum, but instead af)pear to fall fartluu* and fartluu* b(^hin(i 

Based on the Kpical curriculum, on(* might (expect most KJ- 
yeiu -olds to have had instruction in the skills and understandings iuuuIckI to 
|>erform basic nunuu ical operations and b(^ginning probl(Mii soKing \et onlv 



'KisVVpiss. HvfXftt nf tfw Hh S.ttunnl S(irvr\ <*f S( lentv ,ind Mtilhrni.tiu tdtu .lUim iR4'sr,U( li lM,jnf;h 
Pafk \( RpM'ai rh 1 1 iaii/<UMnsritul»' I*)H7i 
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alx)ut three quarters displayed a gi asp of the four basic: opc^rations and the 
ability to apply tliose skills to solve one-step word pmblenis. Many fail to 
master basic operations and develop initial reasoning and problem-solving 
skills. NELS 1988 found that about 40 percent of the eightJi graders showcui 
proficiency at or above the intermediate level, reflecting some knowledge of 
decimals, fractions, and percents — reportedly major topics in junior highs 
and middle schools NAEP found that only 16 percent of the 13-vear-ol(ls — 
primarily in grades 7 and 8 — had a consistent gi asp of th(\se concepts. 

Performance by high-school students was twm more 
unsettling, Altliough students graduating from high school s(^em to he ahl(^ to 
add, subtract, multiply, and divide, this level of achievement is hardly in the 
spirit of our country's ^al, which is gixjunded in competency with 
challenging subject matter. (Jnlv half the 17-V(»ar-olds assessed in 1986 
demonstrated a grasp oft^ven moderately challenging mathematical 
procedures and reasoning (i.e., decimals, fractions, and p(Mx:ents. simple 
equations), and only 6 percent reached the higli(\st \c\c\ of proticienc\' 
defined — a level characterized by a high rate ofsuccx^ss on (juestions 
metisuring multi-step problem solving and algebra 

In summaiy despite concentration on the fundamentals of 
mathematics in elemc^ntaiA' schools, only 21 p^*r(*ent of thc^ 9-vear-ol(ls and 73 
percent of the 13-year olds displayed a firm grasp of \\\v, four basic operations 
and of beginning problem- solving. Without a foundation in problem-solving 
skills and basic numerical understanding, it may not be surprising that only 
half the high-school stiid(*nts displawd su(X*ess with modcM atelv (Miallengi'ng 
material. 

Science 

As shewn in Table 1 4. students' knowledge ol science and 
their abilitv to ust: what they do know appear rcMiiarkably limitcui Because 
science is not taught extensively in elcMnentaiy s(*h(K)ls, it may be (MK^ourciging 
that 71 penx^nt of the 9-year-olds demonstrated an undei standing of simple 



"'\n!H' lldtrHM StrNrn IngrK hai bara Si hnrKlrr druH)a\tH strNfM-on M*n>tth' itf thr Aturtu ,if) htxihth 
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TABLE Percentages of Students Performing at or above 
\ ^4 Science Proficiency Leveis, 1986: 
Ages 9, 13, and 17 

Level Description Age 9 Age 13 Age 17 

350 Can infer relationships 

and draw conclusions using 0,4 (0. 1 ) 0 2 (0 1 ) 7 5 (0 6) 
detailed scientific knowledge 

300 Has some detailed scientific 
knowledge and can evaluate 

the appropnateness of 3,4 (0 4) 9 4 (0.7) 4 1 .4 ( 1 4) 

scientific procedures 

250 Understands basic information 

from the life and physical 27,6 ( 1 0) 53 4 ( 1 4) 80 8 ( 1 2) 

sciences 

200 Understands some basic 
principles, for example, 

simple knowledge about 714(10) 9 1 8 (0 9) 96.7 (0 4) 

plants and animals 

1 50 Knows everyday science facts 96 3 (0 3) 99 8 (0 1 ) 99 9 (0, 1 ) 



Sldndai <l CI ftH> aic picMMitcd ni pai c.UhcsiN 1 hnsc drsignatccl as 0 0 aiv less th,in 0") h < ht> s, <(t \Mth pri < rtxX 
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scientific principles that went beyond the types of information kuu iK^d from 
tMiryday ex|>erienc(^s. The results for 13- and 17-veai -uldsar(^ quite 
disappointing, however. rhii1een-yeai*-olds pn^sumahly have had instruction 
in general science and should have develop(*d a basic undemanding of the lif(» 
and physical sciences, as should have virtually all high-school students, 
Mowi^^r, only about half the 13-year-olds and 81 percent of the 17-vear-olds 
demonstrated oven a t)asic undei^standing of scic^ntitk^ information and how it 
miglit Ix) applied. 



I'he results for the two highest pmficiencT^ Un/els dc^fmed by 
NAEP show that relatively few 13- and 17-year-olds demonstrated some unden - 
standing of tlie design of experiments or any degn^e of detailed knowledge 
across the subdisciplines of science. That a very small proportion of middle- 
school wStudents (9 percent) and only about 41 |)eix:ent of higli-school students 
can be considered even moderately x-ei^d in this subject ai^ea is causes for 
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great concern, as is the very small percentage (8 percent) of high-school 
students with »iny degree of specialized knowledge in science. 

The NAEP results indicate that then? is much to accomplish 
before our national student achievement goal is met and before tlie country 
can cx)ns!der itself to be at the forefront of science education. All citizens need 
considerable scientific literacy to understand the changes in the environment 
and the technologies that surround them in their homes and workplaces, as 
well as the societal implications of energy use, pollution, space research, 
genetic engineering and other issues that link society, science, and technology 
Further, our country cannot afford to overlook large segments of its 
population in developing the specialized pv?i^nnel needed for technologically 
oriented industries. 



U.S. History and Civics 

U.S. History. The proficiency results ftxjm NAFLF's 1988 U S 
history assessment of fourth, eighth, and twelfth graders are presented in 
Fable 1.5. About thme-quartei^ of the fourth graders demonstrated a 
knowledge of simple historical facts, including national holidays, patriotic 
symbols, and the fact that George Washington was our first president Vhey 
were also able to read simple time-lines, charts, and maps At gi^ade 8, about 
Kvo-thirds of the students could identify a range of important historical figuix^s 
and their accomplishments, including Christophei* Columbus, Benjamin 
Franklin, Abraham Lincoln, and Martin Luther King Jr. They were familial* 
with plantations, the California Gold Rush, and the space shuttle On Xhv. oXhiM 
hand, fewer than half of the high-school senioi^s reached a level of 
achievement that reflected a general sense of historical chronologv and 
familiarity vvitii the contents of some primary texts in U.S. hisloiy such as the 
Declai^ation of Independence, the Constitution, and Bill ot Rights Only 5 
percent of these students nearing high school gi^aduation performed at the 
highest proficiency level, which is characterized by tlie consistent ability to 
inteipret complex historical information and ideas 
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T A B L £ Percentages of Students PDrfbmiing at or above 
1.5 U. S. History Proficiency Levels, 1988: 
Grades 4, 8, and 12 

Level Descr;?tion Grade 4 Graded Grade 12 

350 Knows and can interpret 

relatively detailed 0.0 (0.0) 0. 1 (0.0) 4 6 (0 5) 

histoncal information 
and ideas 

300 Understands basic 

historical terms 02 (0.1) 12.7 (0.5) 45.9 (13) 

and relationships 

250 Knows beginning 

historical information 

and has rudimentary 1 5 9 (0.9) 67.7 (0.9) 88.9 (0.6) 

interpretive skills 

200 Knows simple historical 
facts including national 
holidays and patriotic 

symbols 76.0(1.0) 96 0(0.3) 99 4(01) 
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In general, students' pt^iformance can be described as 
indicating a moderate understanding of some historical events, but far from 
displaying a coherent grasp of how these events interacted to shape our 
nation. Evidence of this lack of understanding permeated the assessment 
results. For example, 56 percent of the foui'th graders knew the nfmies of 
Columbus s ships, but only 36 p*3rcent knew why he sailed to America. 
Although 84 percent of the eighth graders knew how Abrahfmi Lincoln died, 
only one-quarter knew that his goal in the Civil War was to preser ve the Union. 
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The majority of high-school seniors were familiar with a 
number of presidents, including PYankiin D. Roosevelt (77 percent) and 
Woodrow Wilson (63 percent). However, when asked to provide a written 
response contrasting the powers of the president today vvith those of Geoi'go 
Washington, only 40 percent of the twelfth graders could muster at least two 
reasons why tliey- felt that either one president or the other had more power, 
and just 10 percent elaborated on the reasons they gave. Given 15 minutes to 
provide their an»M^rs, more than half the high-school seniors wi^ote msponsi^s 
similar to, or even more vague than, the following 

The only difference now in the presidency is there is more 
power. Earlier presidents had a simpler job than the presidents 
do now. /\syou can see, the president has rnortj fxjwer now than 
in our earlier days. 

Civics: U.S. Ckyvenunent and Politia. As shown in TabU^ I (>, the 
results of NAEP's 1988 civics assessment parallel lie findings in the IJ.S history 
assessment. Approximately 71 percent of our countie s fourth grad(M>» 
recognized the existence of civic life and were aware^ of somc^ of th(^ 
distinctions between the public and private domains For example, th(^y 
understood that governments generally take care of parks and clean stn^ns, 
demonstrated some knowledge of elections, and kncnv that individuals 
accused of crimes have rights. 

Sixty-one percent of the eighth gi'ad(u\s apjK^an^d to have a 
developing knowledge of the nature of American democratic institutions and 
processes. For example, these students could diffenMitiate l^elwc^en U^vels ot 
government and also demonstrated familiarity witli a number of our 
constitutional rights, including the right to vote Less than half ot th(* high- 
school seniors appeared to have an overall understanding of specific* 
government structuixis and their functions Only 6 perc*(^nt evid(Mi(*(Hl broad, 
detailed knowledge of the various institutions of th(^ U S government 
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^ ^ » ^ ^ Percentages of Students Performing at or above 
1 .6 CMcs Proficiency Leveis, 1988: 
Grades 4, 8, and 12 

Level Description Grade 4 Grade 8 Grade 12 

350 Understands a 

variety of political 

institutions and 0.0 (0.0) 0.3 (U 1 ) 6 0 (0 5) 

processes 

300 Understands specific 

government structures 0 1 (0 1 ) 12 7(07) 49.0 (11) 

and functions 

250 Unoerstands the nature 
of political institutions 

and the relationship 9.6 (0.8) 61 .4 ( 1 0) 89.2 (0 7) 

between citizen 
and government 

200 Recognizes the 

existence of civic life 712(1 2) 94 4 (0 4) 98 8 (0.2) 
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Although performance at the higher levels on the NAEF cKies 
scaJe was generally typified by increasc^d depth and breadth of knowli^dge and 
concepts, students demonstrated a surprisingly uneven understanding within 
the various areas of the civics assessment. For example, even though by grade 
4 most students were familiar with voting, elections, and tlie ballot, only 36 
percent of the eiglith graders and 57 percent of the twelftli graders appeai^ed 
to know tb it presidential candidates a'^e nominated by national conventions — 
and this assessment took place at the peak of the 1988 national primaries. 

When probed about their understanding of the Constitution 
and the structure and operation of the three branches of American 
government, three-quarters of the eighth gi^aders recognized that c»v ts can 
decide sex discrimination cases. However, only 41 f>ercent knew that the U S 
Supi^me Court can declare laws unconstitutional Also, at grade 8. 60 percent 



knew that senators were part of the legislative branch ot government and 
almost as many (56 percent) identified the two houses of Congress Yet, only 38 
percent seemed to know that Congress makes laws. Eighty-five percent of the 
high-school seniors knew that Congress cannot curtail freedom of the pi-c^ss. 
but only 39 percent knew that Congress con double the income tax. 

Finally, when asked about specific rights and liberties 
guaranteed in the U.b. Constitution, virtually all of the higli-school seniors (98 
percent) knew that the accust^d have a right to a lawyer, but only 51 percent 
kntnv tliat religious ft-eedom is guaranteed in the Constitution 

In summary, students' gi asp of U.S. history and civics seems 
quite disjointed, even among our soon-to-be eligiuie voters. This suggests that 
they may be inadequately prepared for the responsibilities of informed 
citizenship. Students do not appear to have a competent grasp of the events 
that form the foundation of our country's civic tradition and political 
development or even, necessainly, a very thoit)ugh grasp of the Constitution 
and htnv our government is structured. 



Geography 

NAEP s 1988 geography as^c^ssinent was conducted only at \hv 
twelfth grade Yet, the geography learning of high-schcKil seniors paints a 
disappointing picture. It is wDrth noting that only 64 percent of theses stMiiors 
reported any type of geography coursework in gi\tdt*s 9 to 12 

Students were most successful when asked to locate major 
countries For example, 85 percent recognized the Soviet Union on a world 
map. However, twelfth graders had much more difficulty locating cities and 
physical land features. For example, only 58 percent were able to identify 
Jerusalem on a regional map and only 50 percent knew the Panama Caniil 
would cut sailing time between New York and San Francisco rather than, for 
example, from New York to London, When given a dot map of population 
distribution showing Europe, India. China, and Japan vartiially shaded in. 
almost one-quarter of the students indicated that the map represented 
abundant mineral deposits. Only half recognized tliat the map actually 
represented population concentr^ations 



O 26 

ERIC 



Although high-school seniors appear to ^^dve basic map- 
reading abilities, such as thie ability to interpret symbols and identify direction, 
less than two-thirds of the students demonstrated familiarity with the concepts 
of latitude and longitude. I'hey also had difficulty when asked to make 
inferences or interpretationc based on the information presented in a single 
map and particular difficulty synthesizing information across maps. For 
example, when presented with two maps of the same ai ea — one showing 
amount of rainfall and the other showing elevation — only 27 perccMit of the 
students put the Uvo st^ts of information togethei^ to ident:h^ ai eas of liknly soil 
erosion. 

IWelfth grad(Ts' undei-standing of cultural geogi aphy scHmKKi 
to be limited to (events and issues addressed in the media. For example. 79 
percent appeared to understand the primaiT way to conti ol acid rain and 69 
pt^rcent identified a risk to theenvii onnient resulting from the use of 
pesticides. However, few sf^emed to iindei^tand these issues in depth For 
example, only 59 percent l ecognized the consequences of cutting down th(^ 
rain forests and only 53 perc:ent identified a causes of the ^^recMihouse eft'ec I 

Higli-sc:hool stMiioi^s also had limited succc^ss with the phvsical 
g(^ography questions about climate^ wc^ather te^ctonics, and erosion Only 
about two-thirds knew Ihe cause of th(^ EaitlVs seasons. Also, on a very basic 
question in the area of teu tonics, thc^se twelfth gi aders w(.re shown a simph* 
cross-sectional drawing depicting a sharp fractures in th(^ Earth's crust Only 60 
percent recognized evidence of faulting in this diagram 

In summary, high-school senioi-s demoirstrated g(Mi(»rally low 
peri'omKinc(» across all four luv.iis emphasized in th(* geography ass(»ssm(Mit — 
location and place, skills and tools, cultural geography and physical 
geography. 



students Learning to Use their Minds Well 



Throughout the preceding discussions of students' 
achievement levels in English, mathematics, science, U.S. history, civics, and 
geography, we have presented numerous results that suggest that many 
students are not using their minds well. In reading, they have difficulty 
identifying the global messages and purposes of text and even greater difficulty 
articulating evidence to suppoil their understandings. When asked to write, 
they provide sparse, unelaborated, and unsuppoiled text. They have grt^at 
difficulty when asked to analyze information in writing or to provide 
arguments or refutations. 

In mathematics, most students gi^aduate with a basic grasp of 
the four basic numerical operations, but only about half demonstrate facility 
with more complex skills such as the ability to compute with decimals, 
fractions, ana percents. Only a few appear to comprehend algebra or to bv, 
able to solve multi-step pmblems The science results are equally 
disappointing. Less than half the high-school students were able to (evaluate 
the appropriateness of scientific procedures and far fewer (8 pe recent) were 
able to infer relationships and draw conclusions using detailed scientifu^, 
knowledge 

Students' ability to use or apply information about various 
aspects of our country and world also saems quite limited They do learn a 
great number and vaiiety of facts as they progress thmugli school, but thc^ir 
understanding of our countiy's geography, history. Constitution, and political 
structure is disjointed and unc^ven, and their ability to makv, coniK^ctions or to 
relate se'ji of information appears highly i*estiMct(id 

In U.S history, fewer than half \hv. high-school seniors 
demonstrated a grasp of basic historical relationships and only 5 percent wvat 
able to interpret relatively detailed historical information and ideas. Although 
about half seemed to understand specific government structures and 
functions, very few (6 percent) evidenced an understanding that enc^ompassed 
the entire ne^Aork of a variety of political institutions and pro(M!ss(^s prevaUnit 
in our country. 

In geography twelfth graders wen^ abU^ lo locates major* 
countries and to use basic map reading skills. However, when ask(^d to apply 
their geogi^aphic knowledge, identify implications of envimnnKUital 
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conditions, or interpret and relate information from multiple sources, few 
were successful. 

Summaiy 

When the NAEP results are taken as a whole and related to our 
country's overarching goal for student achievement and citizenship, the result 
is a bleak portrait of the current status of student achievement in the United 
States. Large proportions, perhaps more than half, of our elementary, middle- 
school and high-school students are unable to demonstrate competency in 
challenging subject matter in English, mathematics, science, history, and 
geogrs^hy. Further, even fewer appear to be able to use their minds well. 
Across the NAEP findings, cumulative evidence shows that, for any curriculum 
area, only about half of our high-school seniors may be graduating with the 
ability "to use their minds' to think through subject-related information in any 
depth. Fewer than 10 percent appear to have both an imderstanding of the 
specialized material and ideas comprising that curriculum area and the abilit\' 
to work with these to interpret, integrate, infer, draw generalizations, and 
articulate conclusions. 

Because the definitions of "comfjetence" and "challenging 
subject matter" are open to debate, it is difficult to estimate exactly how much 
our nation needs to improve to reach our education achievement goal. We ai e 
fai' from attaining it, however, regardless of any reasonable definition. The 
current levels of student achievement are unacceptably low for our country 's 
needs and aspirations and for tlie personal goals of its citizens. 
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What Progress Has Been Made 
Mgher-Order Thinking Skills? 



objectives: The academic performance of elementary and secondary 
students will increase significantly in every quartile.The 
percentage of students who demonstrate the ability to reason, 
solve problems, ^Pfy knowledge, and write and communicate 
effectively will increase substantially. 

The economic position of the United States compared to that 
of other nations is much different today than it was in 1970. Our competitive 
advantage has eroded as our technological capabilities have been matched or 
even surpassed in some areas by other countries. As our political and business 
leaders turn to the educational system to provide the workers and citizens 
needed to reestablish our economic strength in the global community, they 
emphasize the need not only for overall improvement in students' academic 
achievement, but also for improvement in reasoning and problem-solving 
skiUs." 

Both of these needs are referenced in tlie national objectives 
that accompany the overarching goal of improved academic achievement, 
calling for significaiit improvement at each performance level across the 
distribution and for substantial increases in the percentage of students who 
reach the higher levels on the scale. Thus, it is informative to examine the 
NAEP trend results across the past decades from these two perspectives: Have 
levels of academic achievement been improving? Do more students now have 
the abili^' to reason and communicate effectively? 

This chapter begins with a discussion of trends in overall 
performance in reading mathematics, science, civics, and writing, followed i)y 
a discussion on achievement trends across the various scale levels in reading, 
science, and mathematics. By examining how changes across time have been 
distributed across the types of skills and knowledge represented in NAEP 
assessments, we can comment on current progress toward raising 
performance at all levels, in general, and at the levels representing mon* 
complex skills, in particular. 

" National ( rnlpi on KdiK atiot) and lh«* (momv Amrru d s ( iuurc //itj/i S/ii//s or l.tm 'Aat^rs 
IRtichPSlpr, NY June IWOI 
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Overall Trends 



This section briefly summarizes the trend results for reading, 
mathematics, science, and civics, presented in Figure 2.1.'' Writing trend 
results ai'e also discussed. In general, the achievement trends are not 
heartening. There have been various declines and improvements from 
assessment to assessment, but over the long term, achievement levels are quite 
stable. 

Reading. Across all three ages assessed, overall reading 
performance in 1988 was as good as, if not slightly better than, it was nearly 
two decades earlier Nine-year-olds participating in the most recent 
assessment were reading significantly better than their counterparts in 1971, 
although their average proficiency did not improve in the 1980s and may 
actually have declined somewhat during that period. The reading proficiency 
of 13-year-olds has shown little change, while 17-year-olds also were reading 
better in 1988 than in 1971, reflecting gains made during the 1980s. 

IVIathematics. In 1986, mathematics performance had 
changed veiy little ft-om the levels achieved in 1973. However, at all three ages, 
and at age 17 in particular, the results suggest a pattern of dips in performance 
followed by recovery. Therefore, recent performance may be gradually 
improving, albeit somewhat unevenly. The question remains, however, 
whether the recent upturn in performance^ l epresents the beginning of a 
positive ti end back to and even beyond previous levels or only an abatement of 
previous declines 

Science. Viewed as a whole, science achievement in 1986 
remained below tJie levels attained in 1969 " IVends at ages 9 and 13 are 
characterized by a decline in the early 1970s, stable performance at that lower 
level of achievement through the 1970s, and impi ovement in the 1980s. With 
thest^ gains, average proficiency at age 9 returned to that ot the fii^t scienr e 
assessment in 1970, but avei age proficiency at age 13 still remained slightly 
below the 1970 level. At age 17, science performance dropped steadily from 
1969 to 1982, but improved significantly from 1982 to 1986. Although the recent 
gains are encouraging, performance in 1986 remained well below that of 17- 
year-olds in 1969 

rnlik«» • V n\hv\ suI)m»< t area s(aU»s picsiMited wUu U idiigt- fjnni 0 tt> .'.()() Ww < i\» s ttrnti s( .lU- \ ,m^vs Unm 
0 to 100 As noted »Mi luT tin* s< alfs fni thr different suh)e< t ai fds n\ <• oot ( omfiai ahh' 

" In th<' fii st s( jfMtf assessment 17 veaf f)l(is uete aswssed in the hM s< hool \e<ii ,in 1 and M \eat 
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FIGURE National D^nds in Average Proficiency 

in Various Subject Areas: Ages 9, 13, and 17 

Mathematics. 1973 to 1986 
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civics. In general, students' achievement in civics was not as 
high in 1988 as it was in 1976. Although 13-year-olds tended to perfonn as well 
as, if not better than, their predecessors, 17-year-olds performed significantly 
worse than their counterparts in either 1976 or 1982. 

WHting. WWting achievement appears to have been relatively 
stable across the 1970s and 1980s. Trend assessments conducted in 19"' 4, 1979, 
and 1984 indicated mixed results at age 9, and the trend assessments 
from 1984 to 1988 indicated little overall change in the writing of elementary- 
school students, although they improved on some tasks and did not decline on 
any. For middle-school students, the net effect is also one of relative stability. 
Mixed trends between 1974 and 1979 were followed by improved performance 
in 1984. However, between 1984 and 1988, eighth graders showed more 
declines than gains. Despite evidence of a dip in performance in 1979, 
performance for high-school students also has been quite stable. 

In summarizing achievement trends in various subject areas 
over the past 20 years or so, we see little evidence to suggest that achiev ement 
levels are much higher as we proceed into the 1990s than they were when we 
entered the decade of the 1970s. The general pattern of declines in the 1970s, 
followed by improvements to original levels of performance during the 1980s, 
however, may suggest a silver lining to the dark cloud. At least the trends are 
generally upward and these forecast continued positive effects as we approach 
the 21st century. Still, the pace must be accelerated if we a. e to realize the 
regular, dramatic gains needed to achieve our goal. 

Trends In Levels of Proficiency 

The NAEP results indicate a remarkable consistency aci oss 
subject areas — students are learning facts and skills, but few show the 
capacity for complex reasoning and problem solving. Recent assessments 
indicate that performance is improving which is laudable, but overall 
achievement levels remain similar to those posted two decades ago. shown 
in Figure 2.2, which presents information on achievement trends across the 
levels of the NAEP scales in different subject areas, most of the gains appear to 
have occurred in lower-level skills and basic concepts — material generally 
thought to be learned in elementary or perhaps middle school. In contrast, 
most of the declines have occurred in the area of higher-level applications. 
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FIGURE 
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Reading: 1971 to 1988 
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Mathematics: 1973 to 1986 
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Age 9 



-2(1 2) 



♦ 0(0 2) 

♦ 0(1 6) 



; Understands basic 
information from the 
life and 

' physical sciences 



; Age 17 
> Age 13 
I Age 9 



~i n 4) 



» 4 ( 1 8) 



•1 (1 2) 



Understands some 
basic principles 
for example, simple 
knowledge about 
, plants and animals 

I Age 17 
Age 13 
Age 9 



^ Knows cvcryda> 
1 science facts 



1(0 4) 



6(1 1) 



'3(1 5) 



Age 17 
Age 13 
Age 9 

6 5 4 

LOSS 



4 0(0 1) 
[ • 1 (0 1 



3(06) 



3 2 10 12 3 4 5 



6 7 8 
GAIN 
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On one hand; schools can be congratulated for increasing the 
percentages of students learning basic facts and procedures. However while 
we have raised performance at the lower levels of the distribution; we have 
lost ground at the hi^er levels.The latter trend is in direct conflict with the 
needs of today's society; which is growing increasingly complex. Our changing 
world has led to new e>q)ectations for academic learning that go beyond 
reciting facts and displaying routines to encompass reasoning, solving 
problems; applying knowledge, and communicating effectively. Yet, as the data 
in this report show, it is in this domain that students have regressed most. 
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Summary 



The general lack of significant gains in student achievement 
across the past two decades suggests that we have to make substantial 
progress in this last decade before the 21st centuiy. First, average proficiency 
levels in various subject areas have remained essentially constant during the 
past 20 years. Although some gains occurred in students' reading perfor- 
mance, these are oflfeet by losses in science achievement. In mathematics and 
writing; {Derformance has stayed virtually the same across time. 

Second, although the changes in average performance have 
been relatively modest, they reflect a balancing of gains and losses in different 
content and skill areas and for different groups of students. Whereas progress 
has been made in the area of basic skills, declines have occurred in the 
proportions of students wtio demonstrate the ability to reason effectively To 
fulfill the objective stated at the beginning of this chapter — increasing the 
percentages of students who are able to {perform higher-level applications — 
we will first have to stem the downward trends in these percentages noted 
across the past two decades. 

Our country can strengthen the academic achievement of its 
students. This is evident in the improvements made at the lower end of the 
scales. If a need is identified and an extensive efibrt mounted, as illustrated by 
the "back to the basics" movement of the 1970s, then positive effects can ne 
achieved. A similar level of effort, with similar results, is needed if 
commensurate increases are to be achieved at the highe^r end of the 
performance distribution 
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What Is the Status of Equity in Educational Achievement? 



Objective: . . the distribution of minority students in each level will more 
closely reflect the student population as a whole. 

Among the many goals of the educational i^eforni movement 
over the past 20 to 30 years, two important aims have been to strengthen the 
academic performance of minority students and to close the gender 
achievement gaps favoring males in mathematics and science and favoring 
females in reading and writing. As we measure our progress toward these 
goalS; the NAEP results are a valuable resource, offering information on both 
the current and past status of achievement differences In a number of subject 
areas — including reading, mathematics, and science — NAEP has been 
tracing achievement trends for nearly two decades for subgroups of students 
defined by race/ethnicity, gender, and other characteristics 

In viewing thci average ptTformance results presented in this 
chapter, it should be remembered that averages mask variations in 
performance among students in any given grade or sub|X)pulation. For 
example, while White students had higher reading proficiency than Black 
students on average, there are some White students among the least proficient 
in reading and some Black students among the most proficient. Similarly, 
while tiie average wiMting proficiency of females was higher than that of males, 
some males were among the strongest writers and some females were among 
the weakest. Thus, the averages do not mveal the full I'ange of peiibrmance tor 
any given population. 

Performance Comparisons by Race/Ethnicity 

Across the gi^ades and subject areas ass(*ssed by KAt.P, Black 
and Hispanic students have tended to perform compai ably. How(!ver *^)th of 
these minority groups demonstrated significanth/ lower prcficiencry than White 
students, on average. In virtually everj' subject assessed — including mading, 
mathematics, science, U.S. history, and civics — the average pn^rformance of 
C'ack and Hispanic high-school students (17-year-olds or twelfth graders) has 
been more comparable to the performance of White middle-school students 

n 



(13-year-olds or eighth graders) tlian to lhat of White high-school students The 
relevant data are shown in Table 3.1. 

Although the performance disparities between White students 
and their Black and Hispanic counterparts remain unacceptably laige, some 
pro^i^ess appears to have been made in reducing the differences. Figure 3 1 
displays trends in the average {performance differences b(^tween White and 
Black students in the subject areas assessed by NAEP across the years 

TVend information from the fi NAEP reading asscssmcMits 
conducted during the 1970s and 1980s reveals that the average performance 
gap between White and Black students has been reduced at all three age levels 
— particularly at age 17. These findings reflect, at least in part, the dramatic 
gains in performance made by Black 17-veai -olds, an es{HH:ially noteworthy 
achievement given that the dropout rati! among Black higli-school stiidi^nts 
has been declining since 1970 

As a i-csiilt of th(^se gains, in 1988. the av(M age p(Mf()rman( gap 
betu'een White and Black students lKu:ame small(T as students progressi^d 
througl) school: at age 9, the gap was 29 points, and at ag(! 17, it was 20 points 
This is striking difference from the results of the first Heading asst^ssment in 
1971, when the gap rang(ul from 44 |K)ints at ligv, 9 to 53 points at 17 

These signs of progi'(^ss ar(* encouraging H(JW(n'(M*, it is 
imp{)i1ant to note that the rt^diiction in th(^ |XMformance gap a(M'oss time vvas 
less evident among th(^ younger students than among \hv, aldvr stud(Mits In 
particular, the r(^sults for the 9-year-old stud(Mits r(*v(!al little progi*(!Ss during 
the 1980s in closing the gap b(»lw(u*n White imd Bla( k students 

Across the four mathcnuitn s ass(»ss:nents conducted by NAKP 
in 1973, 1978, 1982 and 1986. the av(^ rage periormance ditferenc(\s l)etwe(Mi 
White and Black students hav(^ narrow(ul st(^adily at all three iig(* \v\v}s In 
1986, the gap in average mathemati(^s perfonnanc^c* remained taii ly (onstant 
tmm age 9 (25 points) to ag(* 17 (29 points) 
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TABLt 

3.1 



Average Proficiency in 
VSarious Sut^ect Areas 
by Race/Ethnicity 



Age 9 



Age 13 Age 17 



Reading: 1988 

Nation 

White 
Black 
Hispanic 

Mathematics: 1986 

Nation 

White 
Black 
Hispanic 

Science: 1986 

Nation 

White 
Black 
Hispanic 

U.S. History. 1986 

Nation 

White 
Black 
Hispanic 

Civics: 1988 

Nation 

White 
Black 
Hispanic 

Geography 1988 

Nation 

White 
Black 
Hispanic 



211.8(1.2) 

217.7 (1.5) 
188.5 (2.6) 
193.7 (3.9) 



221.7 (1.0) 

226.9 (1.1) 
201.6(1 6) 
205.4 (2.1) 



224.3 (1.2) 

231.9(1 2) 
196.2 (1.9) 

199.4 (3.1) 

Grade 4 



220.6 (0.9) 

227.5 (1.0) 
199.5 (1.9) 

202.7 (1.7) 



257.5 (0.9) 

261.3 (1.0) 
. 242.9 (2.3) 

240.1 (3.5) 

269.0 (1.2) 

273.6(1.3) 

249.2 (2.3) 

254.3 (2.9) 

251.4 (1.4) 

259.2 (1.4) 

221.6 (2.5) 

226.1 (3 1) 

Grade 8 

263 9 (0.7) 

270.4 (0 8) 
246.0 (1.5) 

244.3 (1.9) 



214.0(0 9) 259.7(0.9) 



220.0 (1.0) 
198 1 (2.2) 
199.5 (1 9) 



266.3 (1.2) 
243 6 (1.9) 
240.6(1.7) 



290.1 (1.1) 

294.7 (1.3) 

274.4 (2.6) 

270.8 (4.0) 

302.0 (0.9) 

307.5 (1.0) 

278.6 (2.1) 

283.1 (2.9) 

288 5 (1.4) 

297.5 (1.7) 

252.8 (2.9) 
259.3 (3.8) 

Grade 12 

295.0 (1.0) 

301.1 (1.21 
274 4 (1.7) 

273.9 (1 8) 



296.3 

301 9(1 2) 
273.8(1.9) 
279.2 (2.3) 



293 1 (1 0) 

301.1 (1.1) 
258 4 (2.0) 
271 .8 (3 9) 



Stantldid I'liuin .lit* pM-M-ntrd m pan'ntlu'M's It ! an Ih» hiuI with 9.") (H'n I'nl i (intulrm v thd» thf a\»MaK»' piiifn u'jws 
of xUt" |K)piilat)oii ot it>t"i j'st Is u-itinn + 1 sMniidi i\ n idi s ni the cstirnatcti \ .ihir 
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Progress in reducing the performance disparities between 
White and Black students was also evident in the scienre achievement l esiilts, 
although the changes there have been somewdiat more erratic from 
assessment to assesvsment than in the other subject areas. Although pixjgi ess 
from 1970 to 1986 has been substantial at ages 9 and 13, the results at age 17 
are less encouraging. The most recent period (from 1982 to 1986) appears to 
have been one of success in reducing the science achievement gap between 
White and Black 17-vear-olds, Yet, in 1986, tlie gap between these two groups 
was larger at age 17 (45 i)oints) than at age 9 (36 pointsi. 

Figui e 3,2 shows similar trend infoi mation on the 
performance differences betwee^n White and Hispanic students. In l eading, 
steady progi ess has been made at all three ages in l educing the (performance 
dispai ities l)etween White and Hispanic students In 1988, as in some of the 
previous asstjssn unit years, the performance gap in reading remained fairly 
constiint from age 9 to iige 17 

In nmthrrwitirs, pidgiess has been matic, at iigt^s 13 and 17, hut 
not at age* 9 Whea^as the gap incrc^ased fr om iige 9 to ages 13 iind 17 in the 
earlier assessments, it nMiuiined fairly (Constant across the three age gi oups m 
1986 It is encouragir.g that Hispanic students no * >nger appear U) be losing 
gi ound relatives to their White classmates as they move* through sc^hool; 
however*, the peM^islent gap in matluMiuitics profu uuuy at iige* 9 remains 
perplexing 

The dillercnces loiind in tlu* snrncr a^* i*ssment results are 
very ei ratic While the disparities wert^ apparently r(uli!r(»d sonuwhat hetW(UMi 
1977 and 1986 at ages 9 and 13, tht» gap in averiige perlormanc(» l)(^tW(MMi White* 
aiul Hispanic students may havt^ actually vviden(*d slightly at age^ 17 across tlu^ 
asst^ssiiuMit v(*ars 
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FIGURE 

3.1 



Difference in 
Average Proficiency 
of White and Blacl( 
Students Across 
Subject Areas. 
1971 to 1988 



READir^G 

Difference in Average Proficiency Scores 
on the NAEP Scale: White Minus Blaci^ 

Age 17 



1971 [ 

I 

1975 i 
1980 I 
1984 r 
(988 I 



31 (I 4) 



• 53(2 0) 

• 53(2 0) 

• 51 (2 3) 



20(2 9) 



Age 13 



1971 , 
1975 ■ 
1980 
1984 ' 
1968 



♦ 39(1 4) 
♦ 36(1 4) 
♦ 32(1 6) 
. 27(1 3) 
♦ 18(2 5) 



Age 9 



Standard errors are presented in parentheses 
It can be said with 95 percent confidence that 
the difference in average proficiency scores is 
within ± 2 standard errors of the estimated 
value. 



1971 • 44(1 9) 

1975 * • 35(1 3) 

1980 • 32(1 8) 

1984 • 33(1 4) 

'988 ♦ 29(3 0) 

10 20 30 40 50 60 



70 
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MATHEMATICS 

Difference in Average Proficiency Scores 
on the NAEP Scale: White Minus Black 

Age 17 



1973 t • ^(16) 

1978 ^ • 37(2 0) 

1 

1982 1 • 32(2 0) 

1986^ • 29(2 0) 

Age 13 

1973 • 46(2 1) 

1978 • 42(2 0) 

1982' • 34(2 0) 

1986. ♦ 24(30) 



SCIENCE 

Difference in Average Proficiency Scores 
on the NAEP Scale: White Minus Black 

Age 17 



1969; ^54(17) 

1973' •53(17) 

1977 ^ .57(2 0) 

1982 . • 58(2 0) 

1986 • 45(3 0) 

\ge 13 

197G • 49(2 5) 

1973 - 53(2 5) 

1977 • 48(3 0) 

1982 • 40(2 0) 

1986 • 38(3 0) 



Age 9 



Age 9 



1973 
1978 
198^ 
1986 • 



• 35(1 4) 
• 32(1 4) 
• 29(1 9) 
25(1 9) 



1970 
1973 
1977 
1982 
1986 



. 57(2 1) 
55(2 1) 
55(2 1) 



• 42(3 6) 
36 (2 2) 



10 20 30 40 50 60 70 



10 20 30 40 50 60 70 
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FIGURE 

3.2 



READING 

Difference in Average Proficiency Scores 
on the N AEP Scale— White Minus Hispanic 

Age 17 



Difference in 
Average Proficiency 
of White and Hispanic 
Students Across 
Subject Areas. 
1973 to 1988 



1975 
1980 
1964 
1988 



41 (3 7) 



• 32(3 5) 
• 28 (2 0) 

24(4 2) 



Age 13 



1975 
1980 
1984 
1988 



• 30(3 5) 
• 28(2 2) 
• 23(1 7} 
21 (3 6) 



Age 9 



1975 
1980 
1984 
1988 



• 34(2 4) 

* 31 ;t 8) 
24 (4 2} 



Standard errors are presented in parentheses 
It can be said with 95 percent confidence that 
the difference in average proficiency scores is 
withm ± 2 standard errors of the estinnated 
value 
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MATHEMATICS 



SCIENCE 



Difference in Average Proficiency Scores 
on the NAEP Scale: White Minus Hispanic 

Age 17 

1973 • 33(2 4) 

1978 • 30(2 0) 

1982 • 27 (2 0) 

1986- • 24(3 0) 



Difference in Average Proficiency Scores 
on the NAEP Scale: White Minus Hispanic 

Age 17 

1977 • 35(3 0) 

1982 • 45(3 0) 

1986 • 38(4 0) 



Age 13 



1973 
1978 
1982 
1986 



3!: (2 4} 
34(2 0) 



• 22(2 0) 
19(30) 



Age 13 



1977 



43(2 0) 



1982 



• 32(4 0) 



1986 



33 (3 0) 



Aqe9 



Age 9 



1973 
1978 
1982 
1986 > 



• ?3(2 5) 

* 21 (2 0) 
20(2 0) 

• 21 (2 0) 



1977 



1982 



1986 



38 (3 0) 



40(5 0) 



• 33(3 0) 



10 20 30 40 50 60 70 



10 20 30 40 50 60 70 
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In addition to the subjects discussed previously, the NAEP 
results make it possible to examine differences in the writing achievement of 
White, Black, and Hispanic students and to examine how these differences 
have changed in recent years. Table 3.2 provides information on the average 
writing performance of White, Black, and Hispanic students and on the 
performance disparities between these groups. 



TABLE 



^ ^ Average Proficiency In Writing by Race/EthntcltY 
32 1984to1988 



Grade 4 Grade 8 Grade 1 1 





1984 


1988 


1984 


1988 


1984 


1988 


Nation 


1 70 5 ( 1 7) 


1 73 3 { 1 3} 


2124(1 4) 


208 2 (0 8) 


223 0(21) 


,220 7(1 2) 


White 


177 2 (1 9) 


1800 (1 6) 


2179(1 5) 


213 1 (1 0) 


229 1 (2 1} 


225 3 0 3) 


Black 


1482 (4 0) 


'150 7(3 1) 


1883 (4 1) 


190 1 (2 3) 


204 2 (4 1 ) 


, 206 9 (2 6) 


Dtffbrence 


29.0 (4.4) 


29.3(3.5) 


29.6 (4.4) 


23.0 (2 5) 


24 9 (4.6) 


18.4 (2.9) 


Hispanic 


157 9 (4 5) 


162 2 (3 6) 


194 2 (6 9) 


197 2 (3 2) 


200 6 (4 6) 


'202 0(3 2) 


Dtfterence 


19.3 (4.9) 


17.8 (3.9) 


23,7 (7.1) 


15 9 (3.4) 


28.5 (5.1) 


23.3 (3 5) 



Note The rows f)f niimbt-rs iii »m)IH Kpr displdv (liffeirm i s m avrii^t- wrUnig d( hn vt'iiirnt iM tuf rn Whur shxirtits 
and Iheir RUc k and MispdMi ( ounlei p.iilb I he v riting i csiHts weir estiinalrd on ,i n lo m) s( a!r iisiiif; Ok- df\v 
Response Meth(Ht (ARM! Staruiard enorsare presented in pan nthrses li t an he said with M'-.peu enl ( onfuleiu v thai 
Iheaveraf^e profu lenj les ancl the (liffeiem es arf VMthin ♦ 2 standai (] ei lois of the estimated \ahi»'s 



Similar to tlie results from the NAt:F asst^ssmeiits in oth(M^ 
subject areas, the writing achievement of White students was substantially 
higher, on average, than that of Black or Hispanic students The* latt'>r two 
groups performed comparably. 



The gaps in average writing performance between VVhitt^ 
students and their Black and Hispanic counterparts showed little change 
across time at any of the three grade levels, although similar fluctua^ons wei e 
noted among the racial/ethnic groups for older students. At the fourth grade, 
the gaps found in 1988 were approximately the same as they were in 1984. At 
grades 8 and 11, some modest narrowing of the gaps occurred, although Ihv, 
differences found in 1988 were roughly of the same magnitude as they had 
been four years earlier. 

In summary, across virtually all subject areas assessed by 
NAEP; the achievement of minority students has improved across time relative 
to that of White students. This indicates an ability to continue making progi oss 
toward our nat'on's goal of increasing the achievement levels of minority 
students. The greatest gains have been made in closing the gap in reading 
performance betu'een White and minority students, although progrt^ss at agv, 9 
appears to have stalled during the 1980s. Steady gains have been made in 
mathematics at all three ages. The most erratic trends are for science, 
although progress has been made in that subject, as well In considering th(^se 
encouraging findings, though, two points must be kept in mind. The first is 
that the gaps in average performance between White students and their Black 
and Hispanic classmates remain unacceptably large. The second is that the 
progress made in reducing the disparities between these groups has primarily 
been a result of improved performance by minority students I he lev(^ls of 
performance shown by White students have remained quite stagnant across 
time. 



Performance Comparisons by Gender 

As shown in 1 able 3 3. the aveTUge performaiK rt^sults for 
males and females reinforce the evidence that femak^s have an advantcigt^ in 
reading and that males have an advantage in niath^miatics and s( ienct^ [ hv 
results also reveal performance disparities favoring niah^s in T S histoiy 
civics, and geography 



TABLE 

3.3 



Average Proficiency in Various 
Subject Areas by Gender 



Age 9 



Age 13 



Age 17 



Reading: 1988 

Nation 

Male 
Female 

Mathematirs. IQflfi 

Nation 

Male 
Female 

Science. 1986 

Nation 

Male 
Female 



U.S. History. 1988 

Nation 

Male 
Female 

Civics: 1988 

Nation 

Male 
Female 

Geography: 1988 

Nation 

Male 
Female 



211.8(12) 257.5(0.9) 290 1(1.1) 



207.5 (1.5) 
216.3 (1.4) 



221.7 (1.0) 
221.7 (1.1) 



251.8(1 2) 
263.0 (1.0) 



269 0(1.2) 
270.0(1.1) 



221.7(1.2) 268.0(1.5) 



224 3(12) 2514(1.4) 



227.3 (1.4) 
221.3 (1 4) 

Grade 4 



220 6 (0.9) 

222.9 (1 2) 
2182 (1.0) 



256.1 (1.6) 
246.9(1.5) 



286.0(1.5) 
293 8(1 6) 



302.0 (0.9) 

304.7(1.2) 

299.4 (1.0) 

288.5 (1 4) 

294.9(1.9) 
282.3 (1.5) 



Grades Grade 12 



263.9(0 7) 295 0(1.0) 



266.2 (1.0) 
261.6 (0.8) 



298.5 (1.3) 
291.8(1.1) 



214 0(0.9) 259 7(0 9) 296 3(1 1) 

214.8(13) 258 7(1.1) 298.6(16) 

213.3 (1 1) 260 6 (09) 294 1 (1.1) 

— - 293.1(10) 

— — 301 2 (1 6) 

— — 285.7 (1 2) 



!.tai«l4id error s drp pr i-senleii in pai cnllics^s II i an Ix- said wiih V, |K-r< cnl i onlklrn. v thai ilw avci.()(e piDlii i. i«a 
of the populdlion ol inter est rs within • • stamJar il er i i)rs i)l the ebtinialed valire 
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The gender perfoi mance gap favoring females in reading 
(approximately 8 to 1 1 points) remains relatively constant as students progrc^ss 
through school. The mathematics and science results reveal quite a different 
pattern, however. In mathematics, there is essentially no gender performances 
gap among 9-year-olds, but by age 17, the average proficiency of males is 5 
points higher than tliat of females. In science, a 6-point diffeitsiice that is 
present at age 9 widens to a 13-point difference ... age 17 

The performance advantage held by males in mathcsniatics 
and science is found in other subjects, as well. The U S, history^ assessnKMit 
results show a modest advantage for males that remains constant as students 
progress through school And while males and females pertbrmcsd 
comparably in the civics assessments at ages 9 and 13, a small gap was (»\dd(»nt 
hy age 17. The largest gap found in any of the assessment rtssults was in 
geography, where the average performance of twelfth-gi adt* niah^s was \3 
points higher than that of their female pecsrs 

rhests disparititss aiv. pei'j)lexing in and t)f tli(Mns'*lv(»s. hut tln^v 
ai^e even mor(s so when oiks finds that the diffeitsnces are not a rcssiilt of 
differential coui se-taking Coui^vtaking per se appesars to liav(» littks vnvcX on 
reducing the performance gap btstween males and femakss Foi^ (sxampUs, tlic! 
1986 mathematics and sciisnce assessments showed that (sven when miil(ss and 
females had taken the sanus coumss in these subject areas. Xhv. (liff(M'(Mi( es in 
avei ag(s proficiencTV betwtnsn tlie two groups pei^ist(»d 

In addition to studving the magnitudes ol existing pcsi formancc* 
dispariticss Ixstween males iuid ftsmales. it is ustsful to know to wliat (sxtent tlnssc* 
giips have changed aci oss time. Figui e 3,3 piovdiss tliat inioi'mation In 
rcsading, the gender gap favoiMiig females lias bv.c,n narrowing slowly atM'oss 
time. Tliis is pi imarily due* to gains in males' averages reading proiu uMKry, 
esjxscially at age 17, and to tlie concurrent lack of cliangis in temahss' i (*ading 
achievement In mathcsmatics and in science, little* progi isss has lKS(sn nia(i(* in 
closing the gender gap favoring makss, 1 liisse gaps ai^is especially ptsipksxing in 
that they seem to appeal^ and glow more pronouncisd as students progi'(sss 
througli scliool rluis, Xhiy mv widest at tli(s higluM' iige lev(*ls 
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FIGURE 

3.3 



READING 

Difference in Average Proficiency Scores 
on the NAEP Scale: Female Minus Male 



Age 17 



Difference in 
Average Proficiency 
of Female and Male 
Students Across 
Subject Areas, 
1971 to 1988 



1971 


♦ 13(1 8) 


1975 • 


♦ 12(1 3) 


1980 • 


♦ 7(20) 


1984 * 


♦ 10(1 4) 


1988 ' 


♦ 8(2 2) 



Age 13 

1971 • 11 (1 4) 

1975 ' • 13(1 2) 

1980 ' ♦ 8(1 4) 
1984 ♦ 9(1 1) 

1988 ■ • 11 (1 6) 



Age 9 



1971 ' •13(1 h) 

19/b ' * 12(1 1) 

1980 ♦ 10(1 /I 

1984 ' ♦ 7{1 5) 

1988 * ♦ 9(2 n 



Standard errors are presented in parentheses 
It can be said with 95 percent confidence that 
the difference in average proficiency scores is 
within ± 2 standard errors of the estimated 
value 



MATHEMATICS 

Differenc;} in Average Proficiency Scores 
on the NAEP Scale: Male Minus Fennale 



SCIENCE 

Difference in Average Proficiency Scores 
on the NAEP Scale: Male Minus Female 



Age 17 



Age 17 



1978 ^ •7(2 0) 



1977 



15(1 6) 



1982^ •6(2 0) 



198. 



17(1 9) 



1986 [ • 5(1 6) 



1986 ' •13(2 4) 



Age 13 



Age 13 



1978 1-1(1 7) 
1982 !• 1 (1 8) 



1977 ' •7(18) 



1 982 ' • 1 1 (2 0) 



1986 2(1 9) 



19H6 ' •9(2 2) 



Age 9 



Ayt> y 



1978 , - 30 2) 



19// • 4(! H) 



1982 4(17) 



198^ ♦ 0(3 0) 



♦ 0(1 6) 



mt • 6 (2 01 



10 20 ^0 40 50 60 /O 
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Across the v(*ai^, the n^siilts of th(^ NAh\P wi itiiig ass(»ssnuMUs 
have consistently indicated a strong performance advantage foi' ft^inales \ i\h\v 
3.4 provides information on the differing trends in av(M age writing 
achievement for males and females 



TABLE 



^ ^ Average Proficiency In Wnting by Gender, 
3.4 1984 to 1988 



Grade 4 Grade 8 Grade 1 1 

1984 1988 1984 1988 1984 1988 

Nation 1705(17) 1733(13) 2124(14) 2082(08) 2230.2 1) 2207(12) 

f'emale 1767(19) 1824(16) 2205(15) 2182(11) 2345(2 4) 2292(M) 

Male 1650(27) 1643(19) 2045(24) 1979(14) 2119(30) 2111(15) 

Difference 11.7 (3.3) 18.1 (2.5) 160 (2.8) 203(1.8) 22.6 (3.8) 18.1 (2.1) 



Voir Ihenm «>1 niinibrr mr IjoIiI t\j)«- tli^pUs tlinnt-iK 'Mt' a^r wninm .u lnt-XfrntMii Ih-ixmmmi Irrn.ilf .jtul tiialr 
MudtMiN I Uv \\x itm^ I ('Milt> a( I' i^tinidtMtl tin a 11 lo 4(MI m ale umh^ \\\v \\r\ .i><<- Ht'>pi>iisf MrlluKl i \RMi Maridai (I 
rruifsdiepirMMitrcf m pairntheM'^ il t an Im> s.iitJ\\iih 4', jmm i t-ni i i Miliitt'in v \hM a\n .igf pi dii inu rr>.in(l tht- 
if UMW r>an'\\ilhi'i • ^ Mandaid it f r>p > of llif I'Minialnt \ahn's 



At all thra^ giwios asst\ss(Ki, Xhv. dwrd^v writing profuMtuuT ol 
females was substantially higher than that of their male |K^ei^ Ki oni 1984 to 
1988, the peifoi niance of fouith-grath* gii Is rost^ whik* tlu^ peilbi inaiuu^ ol 
boys remainc^d fairly constant At tlie eighth- and (*l(*venth-grade lev(^ls, tlu* 
changes were inconsistent. As a result of these patterns, the gend(M^ 
pciforiTiance gap at gi ade 4 inci eastxl fro^ i 12 points in !iJ84 to 18 points in 
1988, while at grades 8 and 1 1 th(^ gaps HMiiainiHi ess(M>(ially tlu» siinu* 



Summary 



When NAtlF's trniul asst^ssnirnt results are coinparc^d for 
students bc^longing to difT(M\Mit subpopulations of inten^st — in partic ular, 
racial/ethnic and gender groups — it is apparent that considerable pro^n (^ss 
has l>een made in closing the performance gaps that have existed across time* 
In paiiicular, tht^ performance gains shown by Black and Hispanic students, 
combined with the relatives lack of change in performance by White stutients. 
have combined to ix^duce the performance gap betwecMi White and minoritx' 
sUidents. Despite this progress, however, the gaps remain far too larger to mcu^t 
our nation's objectives of close paralksls between the ptsrtbrmanc e of minoritx' 
stud(Mits and that of the stuck^it population as a whole. 

Ilu* pcM^'or niance dispai ititss bcUwcuMi males ;uid hMiiak^s 
appeal to have hvrn mon? nisistam tt) change hi Heading, thc^ g(Mid(M^ gap 
traditionally hekl by femak^s has bevn (iroding across tim(\ primarily as the* 
result of improvenvuits in males' av(M'ag(*. i-cading prolicicMKA' hi contrast, 
then^ has bc^en n^latively little progix^st. in closing the gcMuicM gap fouiici in 
mathematics and sc:ience at th(^ liighc^r ag(^ Uwls. FurthcM , ag(Mi(i(^r gap 
favoring males was (wkwit in the U)8« assc^ssments ot V S histoiy civu s. and 

g(H)g!\iphv 

NAKP results oHer evident e that our nation has the 
ca|>acitv to raist* tht* achi(*venient lev(»ls of minoriU' stutkMits \et thev also 
highliglit th(^ substantial amount of work that remains to be an^Miiplishecl in 
this aira It, by thc^year 2000, the achievement levels ol minority students are to 
more closc^ly rell(H:t the achievcMiient levels ot the nation as a whole, then 
pi ()gr(^ss must a( c(*kM ate in this tliM atlc* toward nnluc mg ra( ial (^tlinic ami 
gcMid(*r p(Miorniaii( disparitu\s 
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What Can Be Dona to Improve Student Achievement? 



As part of its ongoing assessments of students' academic 
achievement NAEF collects information on an extensive array of background 
variables related to education. Through questionnaires administered to 
students; teachers, and principals, NAEP is able to provide a broad picture of 
educational practices prevalent in American schools and classrooms. In many 
instances, however, these findings contradict our perceptions of what school is 
like or educational researchers' suggestions about what strategies work best to 
help students learn. 

For example, having the opportunity to leai ii subject matter 
has long been considered important to educational achiennnent. Yet, the 
NAEP data show thiat students and teachers often report devoting much less 
instructional time to core subject areas than may be commonly thought to be 
the case, and that many high-school students do not take advanced 
coursework in these subjects. Also, research has indicated new and nioi e 
successful ways of teaching and learning, incorporating more hands-on 
activities and student-centered learning techniques; however, NAEF data 
indicate that most classroom work is still dominated by passive learning 
activities in wliich information is delivered to students by teachers and 
textbooks. Finally it is widely recognized that home environment has an 
enormous impact on future academic achievement. Yet, large pi opoi iions of 
students report little home suppoil for leading activities. exc(^ssive hours of 
watching television, and hardly any time sfx^nt doing homework 

English: Reading and Writing 

The broad-based research into how children Iciu n to read 
includes many suggestions on how students, pai ents. teachers, and schools 
can work separately and together to improve students' reading abilities. In 
addition, much recent research has been directed toward the connections 
between reading and writing, and how to teach writing more effectively Some 
of these findings and their relationship to NAEF results are summai ized in the 
following sections of this chapter Unfortunately, it appears fi orn the NAF:f da* 
that actual practice may be fai^ i^emoved from reseai ch r ('commendations 
about what works best. 
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Improving Reading Achievement by Reading 

A long series of piwious stuciies lias shown tliat children wlio 
grow up in environments that support reading activities develop tetter reatiing 
skills, as do those students who read a lot both in school and at home ' ' Home 
support for reading appears to be central in fostering higher academic 
achievement. Parents can encourage leisure reading, support visits to the 
library; and help ihtMr voungchildi en to become better readers by reading to 
them and discussing the stories,'^ Yet, less than half of the fouilh-gradc 
students (44 percent) refxjrted that they were read to on a daily l3asis when 
they were preschoolers, and 13 percent said ihcy were m-ver read to at that 
age. Furtlier, 25 ptTcent of the fourth graders and approximately one-third of 
tlie eighth and twelfth graders reported that they had fewer than 10 books of 
their own at home, and their reading proficiency was substantially lowei^ than 
that of their rlassmat(^s who n^poitc^d liaving imm^. books in th(^ liome 

Consisl(Mit with prt^vious iH^seai'( h findings. NAKP n^sults show 
tliat the more otten students Reported nuiding in their leisure time. th(^ higlier 
their reading proficiency was likely to hv H()W^V(»r, th(^ fnxiiHuurv with which 
students read for pk^asure si^ems to deci east^ as they grow okier. (vompai (xi to 
approximately three-quaitei^of th(^ fouith graders, only about half of the high- 
school seniors reported reading fo/ fun on at least a weekly biisis Convci^(»lv, 
16 percent of the fouith gi^ack^i^, 22 percent of th(^ (Mghth grad^M^, and 29 
percent of the higli-school stMiioi^ i ej>oi ted spending little or no tinu^ i leading 
for pleasure Thv. small amount of time sptuit Heading is in sharp contrast witli 
the amount of time tliat students (kxiicate to tt^k^vision 69 penxMit of the louilli 
gi'adei^, 71 (M^rccMit of tlie (Mghth gi adei s, and 48 percent of the tvvelftli gi adei s 
r(*|K)i UMl watching thn^^ or inoi liours of t(»l(»vision per day 



'I (. ht'UliDK >M VNiison >iii(IH( VikKmsod \ \t'\\ iis (in 1~i cc KiMtling i ht< Hole nt 1 1 .idt iidnk.iii 
Kfadin^ Insii iH tKin \n ( ni\1t'\t\ of I th'i m \ I Raphael .md K K(>\it()l(|s t'diloi s \ii< k \N I <iiif;i)Mii l'IM<<t 

JeaniH' t hdll litfiai-v 1 1 fruls and h vplaihitions ' /-(/in .j/jom.i/ Hrv.iM 'tr» i I'tM li jip i '» 

Kirhani ( ^uK'rson »'t ,il Hct nnttnf^ ,i \'>ttinn t)i Ht'inU'i liu HrfMtri of ihr ( mjinussinfinti l\t .uiiin; ^\ 
II t'im(>rMt\ ot Illinois ( mXvr toi the Siu()\ nt K(M(tinK l^)^'*' 

'"Dolnrrs Dm km I htliirt'it iXho Ho.ni I ^ii l\ i\v\s nri s ( nllfgi' Pn'ss ( otiiiiibia ( fii\i'iMr\ I'Mil.i 

shnl»^\ Hr K V Hrath Wav\ iX'tlh ^\onL\ I ,iny,ttAii,t\ t tfr lunl Wni K tn ( onunttniftrs .iin' ( /.tvsffifwns t( ,iinl>ii<lKt 
( ,inil)i hI^i' I nurrsttv Prrs> PiMI 

'A tiit'Hin l<Hs Kf'lali'iMn \nMmnt andl xpc ot 1 fis\ii »' I »n»' Kp.uhng Hvitdun:, (\rs4',ui h ( hhiitri l\ !"> 




Sinuiarlv. as shown in lable 4 1, the aimnint of reading that 
students repoi1(Hl doing foi' school was positively i (»lat(*(i to theii' i ea(iing 
proficiency NevertheU^ss, stud(uitsdo not appear to l ead much foi^ school For 
example, mort^ than hidtof the high-school seniors repoHed reacting 10 or 
fewer pages a day for home-work and school Koui th-graci(^ U^achei^ rcpoi u^d 
that only about half of the fourth graders work(^d with books of theii^ own 
choosing on a daily basis, and students weix* (^ven kiss likely to n^poil such 
reading Only 32 perctuU of tht^ fourth gi^adei^, in(iicate(i that they i (^a(i hooks 
of their own cho(jsingon a daily basis, and 31 p(»rc(»nt rcjjortt^d that th(*y lu^ver 
had this opportunity 

' ' ' ^ Number of Rages Read Each Day 

4 j for Homework and School, 1988: 

Grades 4, 8, and 12 



Number of 
Pages Read 

5 or fewer 

6 to 10 
11 to 15 
16 to 20 
More than 20 



Grade 4 

Average 
Percent Proficiency 

23 22 1 

24 234 

15 237 

16 232 
22 231 



Grade 8 

Average 
Percent Proficiency 

32 254 

30 266 

17 268 

10 269 

12 272 



Grade 12 

Average 
Percent Proficiency 

31 277 

25 287 

17 293 

12 294 

15 298 



Finally, libraries can be a major resoura^ in developing 
students' reading abilities. In addition to being a source for books, students 
can obtain reference information and use libraries as a place to study 
However, 16 percent of the fourth graders, 37 percent of the eighth graders, 
and 53 percent of the seniors reported that they never or rai ely borrow books 
from the school or public library. 

Discussing Reading and Writing About It 

IVanslating what tliey rt^ad from one medium to anothc^r 
requires students to review and examine what tlity have read. Thus, both 
discussing reading and wi iting about it can serve to improves students' abilitv' 
to imderstand text. Writing instruction is not a substitute for l eading 
instruction, nor the converse. However, significant gains in reading ability hav(^ 
been found in a number of studies that used writing activitic^s specifically to 
impiwe I eadingcompi ehension oi^ that exploi cul similarities between tlu» two 
pmc:(^sses 

Despite this lu^sean^h t^vidtMKu*, fouilh gi adei^s sp(Mid n^lativc^ly 
little time dis(^ussiiig or wi iting about what they hav(» i ead, ac(u}i ding to th(Mr 
teachers (Table 4.2). Although 45 pcTcent of the fouilh grades s W(T(^ asked at 
least onc(^ a week to disc^uss in paii^s or small groups what th(»y had i (^ad, 28 
jienunit we! e nev(^!' asked to f^rigage in this activity Elovcm perc(Mit v» ci ( nev( r 
asked to write about what tlu^y i (^ad In contrast. th(^ tc^achcM^s of virtually all ot 
the fourth gradei>» n^poited that completing workbook and skill-sluM^t 
aSvSignments was a fnujuent (daily oi wi^ekly) activity 

Koi1y-one pcM ci^nt of thc^ (Mghth-gi ad(» stud(Mits r(»poi1(Mi that 
their teachcM s ewpect tluMn to fi (K|U(Mitlv discuss what th(y' n^ad, and M 
percent repoiled writing about what thi^y read on at l(*ast a w(*eklv basis Ixim 
for high-school seniors, discussing and wi iting about their reatiing is far from 
univei^l Only 65 p(T(^(*nt of tlu* twelfth gT ad(*rs n^poitiul that th(Mr t(*a(Mi('i s 
expect(*d th(Mn to (iis( uss what they t (^ad "a lot," and just 41 piM ( cut r(*poi1(Ml 
being askiul to vvi it(* about their Heading on a w(H*kly har.is 



"Jinl.Hi A I arul \i thui \ \|)|)!rl)»'« H» .idm^ .tnd Wi iimj; lnstnK tinfi ruu.n d ,i Ihi n/ \ ot Ick hniy 

aiui I rdiiwnfi, ' Hr\irv\ o/ Hrsr.in h in tdttt .ition i,i il'JHhi pp 17 J 'M 

Saiulra S!()tsk\ *H«'s«mI( h nii Hcidm^Wi ititig H«'l,iti<MislMps \ Svnihi sis .tiid StiKM<"^'* Ho"*^ 
( (inifu}snm^tul t oin()K livtuiin ; Jiilu- \1 IniM'H wlifdi H iImh4» 11 I HK ( iiijLjhnusi' nii H» .idni^ ami 
( omriuiriK atiori skJIs 14«4» 

loot.alda ' I h«' H»'lati(iiis Hrfv\«'ni HtMdm^ -itid \\i itin^ m Noinjg ( iiildirfi iii \rv\ \)nv( tuu\<, lu i iu\\pn\tiutt\ 
Ht'SfAnh Hm haul h andl illian s Hndwt'll t dito? s Arv\ V>i k \\ I »u- (,uill<ii d Pi -ss pIKJi 



ERIC 



TABLE 

4.2 



Teachers* Reports on Instructionai 
Practices in Reading, 1988: Grade 4 



Percentage of Students 



Daily/ 
Weekly 



Never 



Students talk in pairs 
or small groups about 
what they read 

Students write about 
what they read 

Students complete workbook 
or skill-sheet assignments 



45 

59 
97 



28 
11 
1 



Students reporttKl discussing theii^ ivi^ding at home (wn Iv.ss 
frequently than at school. Although students in the lower grades wvsv. mor e 
likely than thost^ in the upper grades to reporl discussing what they wei 
reading with their parents, more than 30 percent of eighth and tw(^lfth gi adei s 
reported never talking with someone* at home about things they i ead 



Writing Frequently and Understanding the Process 

Students learn to write well by ti'(*quent practice and \jy 
building an understanding of the dynamics of the composing process.'*' m 
his comprehensive review of writing r'es(^ait:h, Gf^orge Hillocks found that \hc 
most common mode of instruction was the least effective — a mode in whi( h 
the teacher dominates all activity, and students act as the |)assiv(^ recipuMits of 
rules, advice, and examples of good writing.^" Onv. afxhr. strongi^st findings ot 
his review was that grammar study and emphasis on mechanics and 
coi njctness in writing has little or no (effect on the improvenicmt rt writing 



'lJ(HiahiH i,i,\\vs Wntinn Ir.u hers niui ( hiUin-n .it Wot k \]*i\tUmn\\th \\\ \u tiian I (}u. .tlionai Hijoks 

I'm J I 

'"tifor^f' MiIUm ks Ir Hr\(\in h on Wrtltm ( mrr/«»s»H<)M \r\\ Unvt tions foi U m tutxv^ il i h.uKj II } R|( 
C IraniighouH*' (m HrM(lirif( jnti ( (UTitmrnK anon Skills lMHt> 



The NAF.F results iiidicate tliat students ai e ixiceivmg veiT litth^ 



writing insti^uction at all As shown in l abie 4.3, nearly ihree-quailei^ of the 
eighth graders had tcach(»rs who reported spending an hour or less on writing 
instruction and assistants; each week — a figure that translates to less than 15 
minutes of instruction per dav. Just 1 1 pei cent of the students had teachei^ 
who reported spending two hours or moi e each week (or approxiinately on(; 
half-hour each day) on writing instruction and assistance 
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Teachers* Reports on Instructional 
Practices in Writing, 1988: Grade 8 




Percentage of Students 



Time spent each week on 
instructing and helping 
btudent5 With writing 



30 minutes or less 
60 minutes 
90 minutes 
120 minutes 



30 
42 
17 
M 



More than 
half the time 



Never or 
almost never 



Teachers give less frequent, 
lengthy as:>ignments 



18 



24 



Teachers give assignments with 
several drafts and revisions 



36 



16 



Teachers give assignments that 
focus on the mechanics of Englisn 



7 



Teachers give frequent short 
assignments 



66 



2 



Also, the teachers' rep( ils show that thc^ majoi ity of (ughtli 
graders are spending most of their limited wi iting instructional time doing 
exercises on the mechanics of Knglish (the veiy approach shown by reseai ch 
to be least effective) or responding to frequent short assignments Only about 
one-third of the eighth graders arc spending the majority of tlieir time leai iiing 
about the writing process through writing assignments requiring multiples 
drafts and revisions (an approach shown by research to b(^ efT(H:tiv(^) 

Although considerable entM gy has \mm cU^voted in vv.cvni 
years to impixwing writing instruction, teachers often highlight th(^ labor 
mtensive nature of writing instruction and tlie difficulties associat(^d with 
teaching writing to Iarg(; classes of students. Perhaps as a result, studc^nts 
across the nation are not asked to do much wi iting for school 

Atgrad(^ 12, half the stucU^nLs ass(^ss(^d m 1988 ix^port(^d thc»v 
had written two or ftwei' papei^s as pai1 of any school assignm(Mit in th(* six 
weeks before the assessment. Additionally, most of th(\s(^ papei^s — at l(*ast 
those written for English or social studies class(\s — appi^ai- to b(^ quit(» shoi t 
Only 60 percent of the eiglith and twelfth gi adei^s repoitc^d b( ing askcnl to vvi 
papers of ont* oi' two paragraphs on a weekly basis A scant 14 pennant of th(* 
eighth gi adei^ and 9 percent of high-school stMiioi^s n^poilcnl vvr^ekly vvi iting 
assignments of three or moi e pages Kighth-gi adi* t(^a( h(M>» i cMtcM at(Ml 
students* perceptions, repoiting tiiat onlv4."> percent of thcni students wciv 
assigned pap(^i*s of a paragraph or two on a vv(u»kly basis and only 14 p(M ( (Mit 
vvei e asko(i to wi 'iU^. a imv- ov two-piig(* pafXM^ (*a( h wvvk 

Mathematics and Science 

Much of the recent res(uirch in matheniatio and s( leiK e 
educatirm has centered on developing students' reas()ning and probkMii- 
solving skills, improving thetjuality of the curriculum and teaching, allovvin'' 
for more exp(Mienc(vbase(l Iciu ning activiti(*s, and in( orporating moi (* us(» of 
( ()mpiit(M t(H:hiiologV' into rlassit)()ms 




Increasing Rigor in the Curriculum 

Ciirnint concerns about students' low {Kirfoi mancc! in h< i(>ni (! 
and mathematics have led to much discussion about botli the availability ol 
and enrollment in science and mathematics courses and the ways in whi(;h 
the curriculum might be i-esU ut;tui-ed to benv.r sei-ve the changing ntieds ol 
our society. Sevei al sui-veys have indicated that students' instructional tinw; in 
science is quite limited at the elem(!ntary-st:hool level and that high-st;hool 
enrollments in advanced mathematics and s<:i(!nce coiirstis ai lowei- than th(> 
general public might expcun.-' 

NAEF data add fuithc." siip[X)i t to oiii- growing 
understanding of instructional and coui-se-taking patterns. As part :)f the liWfi 
science assessment, science; teachcu-s were askcid how much time they spc^nd 
teaching st:ience to a typical class during a tyjiical wvx^ At gi ade J, more than 
one-fifth of the teach(!i-s reported spending l(!ss than one; hour on scicMice 
instruction each wvi± and anothcM- 49 pcnccMit rc^ported only spending ft-om 
(,ne to two hours pcM- wc^ek KurthcM-, only 80 percent ol the teachcu s M\ 
adequately piHipanxl to Icm h phvsi(;al or natural scimvc 

At th(! high-school \nv.\, large proportions of studcMits eku t to 
avoid niathematics courses and, to an (!ven gi cuitcM- v.xUml scimrc (;oui-s(!s 
Kven though the; U.S may rvMn a largcM- ^xn-ccMitage e)f students in high sc^hool 
than many othcM Countruis, tlx; Scuiond IntcM-national Mathematics Study 
found that advaiiccKl mathemati(;s course; enrollmcuit in the; U S was only 
alx)ut average - The; Scu-oiul International Svkmcv. Study found (>nrollnients in 
advanced s( icuKx; coiii-S(!s in the U S to b(! wcill b(!low other industrial 
nations.-' l)espit(> siirv(!y findings from NAKF and otlicM- large-scale 
ass(!ssm(!nts, consisKnitly r(!V(>aling that students who liav(> had inor(> 



.,K..„ll,^M (.M ..l.iHrsmHMs s, I s IN, m p s. ..■ I ,„..Im s ( un m ul.i 

//„.S., (."'.,„;„". An.hrUl (h..n,,>.*M,..null,.sl,. ^ II, « ,..I,1,m s .U„sI,m 1 >( \mv Xss 

loi ih»' AjIv.uu riiu-nt n\ Si icnt t- l'*K7l 

I. ,s V\.Mss H.7K»rf of thr l^ifiS fih \.iU,uu,l Su/ vr^ nf S, u-m r .niJ \>.*f^* "i.ilu s / (/.m .i/ron ^Krsrai . h 

(,., us M.KniK»it rt.il lhvrniiv,,Hhwun}i,(unuulum Usrssini; I S s, hnni M.ithrm.ttu s fn.m .tn 

,„„.„M/,oM«/ms,K.mMth.mMM.8" II lnt.«Midl.un..l Vss mnn In. ih. Uahut.o ,1... ..l.on..l XHur^rnu-nt 

Sli(M«s l»ul»llshlll^<C IM11|WIU l'»K7l 

'inf.tnalunidl .Vssoc i.iUnn Uu thf h valu.ituM. ul I (tix .it.on.il V hirNnnoul S, wn, r \i turwrnrnl m 
Wr/iftrnr oii/i/Mcs !\»'\\ Nink IN-i ^.ituon I't rss Vm\ 



ERIC 



6: 



coui-sework also hav(> higher aehievemeiit levels, even students in acad.Miiu- 
programs often do not enroll in advanced matheniaUcs and sci<>n<;e c< 



i"ours(^s 



In 1986, one-quarter of the eleventh gradei-s assessed were not 
enrolled in a mathematics course and another one-quarter wei-e taking lower- 
level courses, such as General Mathematics, Pre-algebra, or Algebra I Slightiv 
more than half (58 percent) of all eleventli graders reported that they were " 
taking anv type of science course at the time of tlie assessment Students would 
have had tlie opportunity to take advanced coui^es, such as phvsics, in th.Mr 
senioryear; howex^er tlie NAEP findings are re.nforced bv the n^sults of th,> 
1987 High School lYanscript Study which found tliat in 1987, 44 p,Mrent ui 
graduating high-school students had taken biologvand ch.unistrv, while only 
17 percent had also completed a phvsics course 

Eleventh gi adcTs participating in NAKP s 198(i assessments 
were asked to indicate their tvfx^ of high-school progi am. Fifty-two p,Mrent 
repoi-ted being enrolled in an at:ademic/college preparatoi-y progi am J8 
percent in a general program, .md 10 percuit in a vocational technical 
progi am. The paHerns of mathematics and scicMuv rmusv taking by program 
ol study are prestMited in Table 4 4 - o 

A.-, expectcul, the half of the students who were (!iiroll(Hl in 
acad<Mnic programs were more likely to have tak.-n mlvaiuvd math.-matics 
and science courst.s, yet even for these students, the percent^iges ,v, nained 
relatively low. hb,- example, only 61 percent of the ele\ ,>nth graders in 
academic programs reported taking Alg,.hra II, and just 10 per,vnt of thes,. 
students had gone on to take pre-calcuhis or calculus OnK- hall had taken 
both biologv and chemistry, and levver sfll had also taken plns.cs (') percent) 



'Wfsl.it tti< rn'hfiMti.ii\ ,|.,t.i |,,„„ tiM J'mriliK'li s, hocil jr., 
<itHlu(dtiiiii NdtM.n.iK rnrn |ui I <lu. .itMin Matisti. s -M.ii < I 'ms,, 



>^Mi|it S(i,(|\ |.,r|,,i,, ,1 Un th. 1 s D.-p.iiIni, nt 



TABLE 



4.4 



Mathematics and Science Course Taking 
by lype of School Program, 1986: Grade 1 1 

Percentage of Students by 
Type of School Program 



Highest level mathematics 
course taken 

Pre-algebra 

Algebra I 

Geometry 

Algebra II 

Pre-calculus or calculus 



Academic 



4 

9 
15 

61 
10 



General 



29 
24 
15 
28 
2 



Vocational/ 
Technical 



37 
27 
13 
18 
2 



Cumulative science course 
taking 

General science only 3 

Biology only 33 

Btology and chemistry 50 

Biology, chemistry, and physics 9 



14 
60 
17 

2 



23 
61 
6 
2 



Although aixnit half Of \hv higli-school studnits did lopoil that 
they planned to go on to college, it appeai^s that a iuimi)ei' ot those enrolU^d in 
academic progi anis were not enthusiastic aiK)ut pursuing rigorous acad(Miiic 
coursevvork. Research on data from earlier NCKS studies such as Higli School 
and Beyond dearly linl^ high-school curricular pUictMntMit witli achievement, 
educational, and occupational aspirations. Yet. it may be that a number ot 
students end up in academic progi ams almost by default. NKI.S 1988 fouiKi 
that one-quai1er of the eighth gi aders wei (! still uik eitain about the high- 
school progi am in which they expected to enroll Only 29 percent had dec ided 
on a college pi (iparatory program. (Of tht^ nimaining (Mghth gi ad(»rs. 18 
|K!rcent had decided on a vocational progi am. 14 ptM ( ent on a geiK^ al 
pmgram, and tlu* r(»st on other tvpes of programs ) 
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Learning by Thinking and Doing 



Effective teaching requires orchestrating a variety of strategies 
suited to a given instructional setting. However, research in both education 
and cognitive psychology has indicated the need for some changes in the 
teaching of mathematics and science." These changes include increasing the 
use of "hands-on" examples and placing more problems in real-world contexts 
to help students construct useful meanings for abstract concepts.^ Table 4.5 
provides information on the prevalence of various instructional activities in 
eleventh-grade mathematics and science classrooms. 

If the new types of student-centered, conceptually based 
instructional activities suggested by researchers were being widely 
incorporated into classrooms, the NAEP results would paint a portrait of 
relatively varied instructional approaches involving concrete materials, 
projects, and group activities. Instead, in mathematics, students at all tlirec 
grades reported spending considerable time listening to teacher explanations 
and, at the higher grade levels, watching the teacher work problems on the 
board. Also, rather sizable proportions of students imported working pniblenis 
independentfy either daily or weekly. By comparison, relatively few students 
said they frequentfy worked problems in groups, wrote reports, or (*ngaged in 
projects. 

As part of the science assessment, students wert? asked to what 
extent they learned science through teacher lectures and demonstrations, 
compared to how frequent^ they engaged in "doing science" — tor example, 
discussing the results of experiments, hypothesizing and interpreting data 
Students were also asked to report how often they solved science problems, 
conducted experiments alone or with other students, wi otc up the results of 
experiments, read articles on science, and presented oral or wi itten reports 



"Lauren Resmt k Education and l.ednunf^ to Think (VVashin^tDn IK Ndtmndl \i Mieiu\ Vivss l'M<7f 
'•Thomas Romberg 'A Commori Curriculum for Mathematics * ImiiMiiuAl Ihfferfnt cs Atnl thr ( ommon 

Cumcuium Etghty-srcond Yearbook nf the Nationai Society fur the Stmiv of tJut atum \Chu ago H I mvci siK of 

Chicago Press, 1983), p i24 

Ronald J Bonnstetter John R ppnu k. and Robert h Vagei, TeAcht-rs m t,\vmf}t,ir\ rrotimnis IUm Ih} I hc\ 

Lomparr'* (Washington, IX^ National Science Feache:-^ Association 14831 



T A B L F Overview of Instructional Practices 

^ ^ In Mathematics and Science, 1986: Grade 1 1 

Percent?)ge of Students 



Mathematics 

How often do you... 

Watch your teacher work problems on 
Use a mathematics textbook 
Listen to your teacher explain a lesson 
Work problems independently 
Work problems m small groups 
Make reports or do projects 



Daily/ 

Weekly Never 

board 94 5 

94 5 

94 5 

93 5 

27 59 

6 87 



Science 

How often does your teacher... 

Lecture 88 8 

Demonstrate a scientific principle 77 10 

Ask you to suggest hypotheses 53 25 

Ask you to read a science textbook 70 1 8 

How often do you... 

Do experiments with other students 53 1 8 

Read articles on science 35 39 

Do experiments alone 29 46 

Write up experiments 34 4 1 

Do an oral or written report 15 52 
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Although MivcMith- and (^Invnnth-giculc* studt^i., ; vvho n^portcMl 
classnxHii activitic^s that \\/vw, chalkuigiiig and pailicipatdi^v w(m'(^ likc^ly to hav(» 
high(T scicnicn pixjlicituK^. th(» iiisti uctioiial activitu^s lu^poiKul most oft(Mi by 
students wcvv, listc^ning to th(^ tc^achoi' UuUmiun watching tt^aohcu- 
demonstrations, and Heading s(n(Mi(u^ t(v\tb(x>ks. Kui thcM'. rt^sc^aix^h documcMits 
that ixjte intMnoi'ization is a ctMitral leatum ol (:urn:nl M:ien(:c: t(^xllxK)ks. and 
owr half tli(^ studt^nts at all thn^e gi ad(^s stat(Kl that thtnv it^ad tht^s^ texts daily 
or wec^kly-" nigli-sc:ho(j| studtMits w(^r(^ morc^ likc^ly than st^venth giadei^, to 
r(»port lliat thtMi- tt^aehtu^ l(u:tui (Hl on a daily basis, this modt^ of insti uction 
pi^idominatt^d at Ixjth gi adt^s 7 and 11, vvhih^ oth(M' kinds of U^ai iiing 
opporn;niti(\s wvw, i-t^lativt^ly viivv. 

It is pailicularly disapiKjintingthat approximately half of the 
sevi:nth gi adcM's and nvm\y (iiKvquaHcM* of th(^ (^h^vcinth gi adc^rs i c^poined n(»ver 
iMMng ask(Ki to suggest hv|XJtht?s(^s or int(M-j)i'et data as pai1 of thcnr seicMKx* 
instruction. At grade 1 1, between 41 and 52 percent of the students refxiiled 
that they ncmM* conducted independent science expcM'iments. wi^ite up th(^ 
iH^sults of (^xp(?riinents, or did oral or written l eports tor sciences class 

Using Technology and Laboraiury Equipment 

As the (hivelopment of students' problem-solving and 
reiLsoning skills arc^ (uMitral goals in rnath(Mnatics and scu^nce (ulucation, \hc 
cal(Uilator and es|x*cially th(^ comput(*r aw, vi(^v(*d as ways to iinprov(^ th(! 
k^arning of mathematical and stMentifu* ideas, including inod(^ling, matrix 
algebra, statistics, and applications in various fu^lds ^ Many of the n^ports 
urging instructional ri^forms in subj(H:ts hav(» nuximmirndt^d that 
technologv bt^ intt^gi ated into mathematics and s( iencc^ instrudion, enabling 
students to engage* in morc^ sophisticatiKi computations and (explorations - * 

Hespitf! this viiew, NAKF results show that technology is lar 
from vvidesprf^ad in Amcerican classnioms Most stud(*iits hav(e calculators 
availabhe in \hv. hninv,, but i (elativiely few have? acci^ss to cakHiIators in school In 
1986, (miy 15 perciMit of th(^ third gi adiM^, 21 percent of the sc^venth graders, 
and 26 per(^(^nt of the (^liMMith gi adei^ r(^p()i1(d that thiMr school had 
calculatoi^ for iis(^ in maUuMiiatics class 

Hobi'itr W^fi i Sf I'.jpnH.tm r III In initiolu^s^ in Irdt hm^ K IJSiirrnrs lnuin.\l nf lirsrAH h in St inn r 
h\H /n/li» ( I pp -,77 ->KM 

tml-'irru t' B<wnl ut Iht' M.ithniialtt al S< tt»r^( <'s \«v\ Inuils Un \1,i(l\t in.tin ,il v wtu t'\ I lim .itutn 
iWitshingtdi) IK t niitrHMH f lit),u<f <>l thr MathrriutK al Sc hmk <'s ISH^li 

"NaliiHidi f ' UK riot It'athtMsnl Matht-nuiK s ( mnmluni ,uuH \,iUtMuu\ sunnUtnis Ufi SifuHtl M.nhriti.itu s 
(Kcsiori \\ NalHiiidU ouiiiil ol li'a( her s ttt Mallu'tDatu s l<m«n 



Aithougli NAt.P data sliovv considerable increases in the 
percentages of students jo have access to computers to learn mathematics, 
still only about half of the students assessed in 1986 reported such availability. 
Students who reported that they had used a computer for problem solving 
tended to have higher mathematics proficiency than those who had not. It 
should also be noted that the trend assessment data suggest that computer 
access has been relatively equitable across gender and racial/ethnit: groups. 

In science, laboratory expcrimentatioii and other exjXM iencu^- 
based activities are ihouglit by most educators to be an integral pai1 of 
learning; as they enable students to study the subject in a manner consistent 
with *he practice of science.^' Unfortunately, many science teachers at gi atles 7 
and 11 reported that th^ had no laboratory facilities available for these kinds 
of activities (Table 4.6). 



TABLE 

4.6 



Teachers* Reports on 

Access to Laboratory Racilities, 

1986: Grades 7 and 11 

Percentage of Teachers 
Responding "^Yes** 



Grade 7 Grade 1 1 

Do you have access to a 46 45 

general purpose science 
laboratory for your teaching? 

Do you have access to a 20 64 

specialized science laboratory 
for your teaching? 



Slightly less than half of tlie teacher^s in either gi^acie n^portc^d 
that they had access to a general purpose laboratory for use in teaching 
science^ and less than one-fifth of the seventh- gi ade teachers had access to 
moi*e specialized facilities (i.e., a Biology, Chemistry, or Eiirth Science 

"%Vav.iP \V WrU h *A S( iriu r-BaMHl Appiodch Id S( iriu r I raiiiiriK ' m Hrwanh Within Hcu h DcUkI 
Holdzkom and Pamrld I lit/ rdiUHs IW«ir.hmgl(»n IX Ndhonal S( irni i' le.n ht'is Anmm i.ilior\ rm4i 



70 



laboratory). Fewer than two-thirds of the eleven th-grade teachers had access 
to a specialized laboratory. Without access to laboratory facilities, it is perhaps 
not surprising that so few of our students understand the tools and methods of 
science. 



U.S. History, Civics, and Geography 

As in English, mathematics, and science, a large volume of 
research in history, civics, and geography education has focused on ways to 
improve curriculum and instruction to facilitate student learning. Work is 
being done .o explore how to make these important curriculum areas nioi e 
accessible and understandable for students and how to increase students' 
ability to i^ason effectively about the evtuits that shaped oui country and the 
issues that face it today. 



Starting Early 

In First Lessons, then U S. Secretary of Education William 
Bennett called for major refoi m in tlie elementary social studies curriculum 
He recommended that "social studies" as presently constituted should be 
transformed to teach the knowledge and skills needed for life in a democi atic 
society through the interrelated disciplines of histoiy geography, and civics.*' 
Although his language and sentiment appeal^ similai' to that of our new 
national goal, students still st^eni to study little U S histoiy and civics in 
elementaiy schools. 

In 1988, about half ot tlie fourth gi adei'sdid repoil receiving 
daily instruction in social studies. However, the subject is ty|)ically given little 
time during the school day mlative to reading and matliematics.**^ Fui ther, in 
most states and schools, formal instruction in U.S. history does not begin until 
the fifth gi^ade, and world histoiy is left aside until tlie middle-school or junioi - 
highyears/* Formal instruction in U.S. government and politics is euui less 

"William J Bi'iHH'lt hir-st U'wnis ^ Hi'(M}n uii hJnunit.in hdut Mum in \nirnt .1 \\\AsUti\^^Uin IK I s 
fH>p«irtinrn( <j| Kdiu ahdii l9Ht>) 

•"Ins Wpiwi He/K)rf of ihr IHK'i Hh WHnniM S\it\rv of St inii r .»»»</ SUlhcnuilii s hd,it .ttion iHrs.MK h ..inK'*' 
Paik, Ri'H*»ar( h Iiidiiglr InsUlutr 14871 

"N'dlumdK ommissum on S(m m1 Stiulirs I,h ^u!K ( hildluNul and I lrnirnUi\ S. tuiol ( Inldii-n IMr|iaiiti^ loi 
Ihi'ilsttenlurv A H.'p<frl fnmi Hu- M ss lask hue <mmi Ku Iv t hrldhond I U im ntai \ s.m lal smmIm-s v« m/ 
hAiutahoti .<;.Hil ll9ftHi 
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prevalent in elcinentary and middle schools, as is formal instruction in 
geography. However, whereas most students take a high-school course in U.S. 
government or civics, geography course taking is much less prevalent. In a 
survey conducted by the Council of Chief State School Officers, only 18 percent 
of the states reported that they required students to take a geography course 
before they graduated from high scbrol " 

As part of the NAEP assessments, fourth graders were asked 
about the U.S. history and civics topics they had studied **a lot" or "not at all." 
The U.S. history topics that appeared to be most commonly taught pertained to 
the American Indians, inventors, the Pilgrims, and explorers. Such topics as 
the Revolutionary War, the Civil War, and settlement of the West were tauglit 
less often, with more than one-third of the students reporting that they never 
studied these topics. The most prevalent civics topics studied app€3ared to be 
the community, presidents, citizens' rights, and how laws are made More 
than half of the fourth graders reported never having studied judges and 
courts and more than one-third reported never having studied about elections 
and voting. 

Once behind in the study of these curriculum areas, students 
do not seem to catch up to the broad range of topics to be covered until grade 
12; if at all. Eighth and twelfth graders were also asked about the topics they 
had studied, and their responses are displayed in Table 4.7. 

Even at the eighth-grade level, large proportions of students 
had not studied many of the U.S. history and civics topics listed. For example, 
between 38 and 50 percent reported they had never studied the Reconstruc- 
tion era, the First or Second World War^ and the period from 1945 to the 
present. Fifteen percent or more stated they had never studied about state and 
local government, the court system, the principles of democratic government, 
or other forms of government. 



'*(''nun( il of ( hwi Stair St hodi ()ftn ers l,cofi,raphv Edut atton .im/ the StfiU'\ (VVushin^on IM ( (Ktri( il nl ( hwi 
Stale S( h(Kil OffK ern 1<MMI 
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TABLE Tropics Studied as Part of U.S. Hlstoiy, 
4 7 Civics, and Geography Instruction, 
1988: Grades 8 and 12 

Percentage of Students 
Grades Grade 12 



U.S. History 

Exploration 
Colonial America 
Revolutionary War 
Civil War 
Reconstruction 
Industrial Age 
First World War 
Great Depression 
Second World War 
1945 to present 

History of minorities and women 
Civics 

U.S. Constitution. Bill of Rights 
Congress 
Court system 
President and Cabinet 
Political parties, elections, voting 
State and local government 
Principles of democratic government 
Other forms of government 
Geography 
Locations 

Geographic skills and tools 
Cultural geography 
Physical geography 



A lot None A lot None 



40 


8 


27 


7 


46 


1 1 


39 


6 


58 


6 


49 


3 


51 


14 


56 


3 


21 


42 


32 


12 






36 


7 


25 


38 


46 


5 






51 


5 


21 


43 


44 


8 


13 


50 


28 


14 






21 


7 


56 


4 


55 


3 


42 


8 


45 


4 


30 


18 


39 


6 


39 


12 


40 


5 


44 


9 


45 


4 


30 


15 


36 


6 


20 


28 


32 


9 


21 


20 


26 


8 






29 


17 






19 


28 






7 


51 






17 


36 
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By gi ade 12, almost all students appnai od to have r(K:eiv(Kl at 
least some instruction on the U S histof^y and civics topics identified hen^ Still. 
12 percent of the high-school senioi^ reported they had never studied th(^ 
Reconstruction era, and 14 percent stated they had not studied the period 
fh)m 1945 to the present. In civics, 9 percent of the students at grade 12 had 
not studied the piinciples of democratic government and a compai abk^ 
percent had not studied other forms of government As coinmon senst^ would 
suggest, NAEP results showed that students who i eported "a lot" of study of 
U.S. history and civics topics also had higher proficiency in those subjects. Yet, 
it appears that many students are not given the opportunity to begin studying 
these subject areas until later in their st^hool careei^. With a solid stai t in 
elementary school, students would have the op|X)rtunity for mon^ depth and 
breadth of i*tudy 

interpreting and Integrating lnfo:"aiation 

I here is (evidence that th(^ use* of multiples st)urces and lit(M aiy 
historical narratives helps students to develop an understanding of histor\^ as 
an interpi^tive enteiprise.^' Beginning in elementaiy schools, children can 
learn about the legends of Paul Bunyan and Johnny Appleseed, hoar tru(^ 
storit^s of Revolutionaiy era heroes like Benjamin Banneker and Nathan Hale, 
and learn how women lik(^ Hai riet Beechcr Stowe and Emily I3i( kinson h(^lp(Hl 
shape our nation 

A(^ross the grades, classrooms should have a vvidi^ an av ot 
materials available for students, including primaiy and si^condary t(^xts, 
biogi aphies, autobiogi aphies, historical fiction, and maps and glob(^s ^' Such 
resources can be used to encoui age lively debates, investigate comparisons 
and cause-effect relationships, and connect places, persons, and (events 
Students can also Ix^ asked to urite essays, produce research-bas(xl pap(M s, 
evaluate sources of information, drawcont^lusions, and construct logi( al 
arguments. 

"Matthew 1 I)ownr\ aiuJ 1 inda S I rvsiik ' Iv.u hin^ and I ra! rung Flistoi v I \\v Rt-siMf » h H.isi Sf»f i.tl 

I.intia S l.i'vMrkdfHH ( Pappas "Kxploi rngtlir Dini'ldpnirnt ot Histntx al I ndrf sianding " Imtnuihtf 
Hf.sfdnh and !)fvet()f}ntet\t in tAiut\ituu\ il(lHM7i pp l-n 

*WiHiani J Bennett hnsl I rssatw A Hi'fx)rt on Ufn\rntdn tAim dturn \n W/ri f u 'VNaslungton IK I s 
Department of l-^iuration 

'^National ConiTiUfrsron t»n Sim lal Studies in the Srhools ( /la/li/tt; ,i ( f>i;rse So( utl Sfr«/»rs jnt //re J/sf ( cntinx 
A Hep<*rt of thr ( nrru'tilnni TasA hoit e of thr \«f»oMa/ ( o;HMris.s«>/i on Sot t,il Stntiit"^ in tfw S( /uwi/s iNnvernher IMHMi 



To foster the types of learning desired, teachers will need to act 
more as facilitators of learning and students will need to become active doei^ 
and thinkers in the classroom rather than simply passive recipients of 
information,*^ Some examples of these alternative modes of instruction 
include small-group problem solving and peer tutoring, as well as 
collaborative and student-centered learning.*'* 

Yet, information from NAEP and other studies suggests that 
social studies classes tend to be teacher-directed, with most information 
coming from textbooks, lectures, and films. Further, the emphasis on 
reasoning skills has declined.^' When eighth- and twelfth-grade students were 
asked how often certain instructional activities occurred in their U.S. history 
and civics classes, their responses were remai kably consistent — not only 
across subject areas, but also across grade levels. Table 4.8 oflfei^ a summary 
of instructional activities used in U S history and civics classrooms at the 
twelfth-grade level. 

In both subjects, from 80 to 90 peirent of the eighth and 
twelfth gr aders reported daily or weekly use of textbooks and discussion. 
AlKJUt 70 percent reported being as<ed to write short answers to questions and 
to t:ike tests or quizzes this often, with testing more prevalent in both subject 
areas at the twelfth grade. One- to two-thirds of the students at grades 8 and 12 
repone.i being asked daily or weekly to give talks about what thev were 
studving. memorize materials they had read, and read material tiom sources 
beyond fhtnr textbook. 



"^"l aiiifn ResiiK k t.iiiK .it\<ut .uui Lvrirmnti Ui I htnk i\\\isU\i^f!,um IK \.Mion.jl \< .ulciiu I'ji'ss l'W7t 
John I) Htaiisfofd anti \.um \ I Vvf "A Pri sjmm tivr on ( o^nituc Rcmmm h .mil its linphi .ihons lor Insliin lion in 
dmdni the Thiiiktiiti ( urn< iitum ( mrent ( (>niuttvv Ht sCdrt h. LaunMi B Bf^snn k and I copolil h Moplj-i cdilois 
IVVashmgton IK ^ss^tt lation foi ,SU|M'I vision and ( uiin uluin IJrvrlopnnMi! I'MiHt 

'"Hi/ahi'th ( ohrn /VM,^^/u/^^ (.miip Work S/ra/Pk;/rs fnr fhv Hclvmf^nwtuis ( Ussnnim (\t'v\ Noi k 
Ivdi hei-^ ( oIU'K*' Pk'ss 

Ri( hard Slavin "AhiliK (iioiipingand Slmh fit A<"hirvrnu'nt m I lrninitat\ S< hools \ Brst h\i(h'n< S\nthrsi. 
(Baltimore MI) Johns llopk>ns rn>vr>stK, National ( (-nU't for h.Wvi Uw I Irniriitai v S< honis t*»Kt.i 

P M \««wiTiann and J A I honipson hfU'i ts of I (H)perativt^ l,e.iri\inn tm At hw\t nu'nt m sr< wui.n v S( htnils \ 
Sumnutrvof Ht^srart h (Madison V\| \attorial (.rntn on hflrt U\t^ Sr< oml.irv Sj honis 1 1*W7) 
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TABLE 

4.8 



Overview of Instructional Practices 

in U.S. History and Civics. 1988: Grade 12 

Percentage of Students 



Dally/ 
Weekly 

U.S. 

History Civics 



How often does your teacher ask you to.., 

Read material from your textbook 

Discuss and analyze the material you have read 

Discuss current events 

Take a test or quiz 

Write short answers to questions 

Use maps or globes 

Give talks about what you are studying 
Read extra material not in your textbook 
Watch movies, videos, and filmstnps 
Work on a group project 
Write a report of three or more pages 



90 
84 

77 
71 
49 
47 
39 
36 
15 
13 



87 

80 

78 
68 

51 
45 

17 

12 



Never 
U.S. 

History Civics 



2 
3 

1 

5 

8 
19 
13 

6 
25 
15 



3 
3 
3 
1 

6 

18 
13 

24 
21 



I'll** ivnibol lndt<at(>^ that j paitic ular (|iirstHiii \\a> iint jskrd in IhissuhjjM t au .i .»«,s»"ssm»'nt 



Despite their apparent efficacy, working on gi^oup projects and 
writing reports of three or more pages seem to he relatively i^are pi actices in 
U.S. history or civics courses. Activities of this nature hold promise for helping 
students to develop coherent understandings, but fewer than 17 p(n cent of th(i 
students reported that these instructional approaches were used at least 
weekly in their classes. One-quarter of the high-school seniors reported they 
were never asked to work on a group project in their U.S history or civins 
class, and 15 to 21 percent stated thev were ne\'er asked to wi itc a report of 
three or more pages in length. 
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In summary, it appears tliat the hulk of classi-ooni instruction 
requires students to watch and listen to their teacher, read from theii' 
textbooks, and provide t'»hort vTitten answei^s to questions. According to both 
students and teachei s, activities that can foster higher-level thinking — such as 
communicating in vvi iting, hvpoth izing^ interpi eting data, working in small 
groups to discuss matei ial or woi k pi oblcms, and giving oi al l epoils — aw 
rare in American classi ooms. It should not be suipi ising, then, that students' 
reasoning skills ai e limited. 

Supporting Education in the Home 

Parents can play a critical role in strengthening tlieii' childivn's 
education by pai1icipati»ig in theii* leai riing and by l einfoiring th(^ effoi ts of 
teachers and schools/- For example, \hcy can encourage students to pui su(» 
advanced course work, to invest significant amounts of time in th(Mi' 
homework, and to devote moi e time to l eading than to television. intfu c^st 
in reading and learning can bt^ tostered by rt^ading alo; i to childn^n; holding 
family discussions about reading materials, school work, and cui nuit (^vc^nts. 
and encouraging fre(juont ti ips to th(^ library to gather more information 
about interesting topics 

Flxtra studving helps cbildnm at all levels of ahilitv', and 
homework can boost the time spent studving/* t^fT(M:tiv(^ home-work 
assignmcMits do not just supplement the classroom lessons; th(\v also t(^ach 
students to be independent learnei*s Homework giv(^s students (^xperi(^n(^(^ in 
following directions, making judgments, working through problems alone, 
and developing rc^sponsibility and sell-discipline 

In Tab\v. 4.9, twelfth graders' average proticiencrv' in th(* 
subjects assesscMl in 1988 is analv/ed according to the amount of time spent on 
homework The results show a consistent, positives relationship b(»t\v(M^n 
proficiemTv and the amount of time spent on homework The startling fact 
remains, however, that more than two-thirds (71 pi^rcent) of the high-school 
seniors typically do oni^ hour or less of home work c^ach day 

'-( aiiit'gi" ( oniK il on \d(il»'s( nil I )«'\rloj)itU'nt I imuiii^ Ptunis /'rr,«.*/ imi» \inrt h ,m )niith Uh tht ^t\l i rtUin\ 
tNcvvVdtk \V ( .iint'gH'( nipotJlHHi ol \t'\\ Nnik \'W}\ pp «ih-7() 

V/iofWs John 1 (lOodi.ul tirul )'«inu'l<i KtMiin)i{, t'ditoi s iNru \oik N\ ( otlr^r > nliaiu ■ I xdiiiin.ition iVi.int IMMOi pp 

I ht' Hiirvdt tt h (Itif .ilion i t'ttci IKirvnl^ <ifut S( h(ntl\ \{ ,iu\i)in\f{v M\ Miiuaidl nivns.tv l'i«>ss Nnvt-niU'i 

"I's Di'pailiiH'nt »»1 ation V\/i,i/ l^orfcs Hr\v,in h \houi h'.u hn\ii .hhI Idn fnn\i, Srt otui t »i ♦m>?i 
fVVdshin^dit IK I S Ih'pailincnl *it i.diK anon 14M7t 
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TABLE 



Average Proficiency by the Amount of Time 
^ Q Spent on Homework Eacli Day, 1988: Grade 12 



Time Spent Doing 
HonMwork Each Day 



US. 

Percentage Reading Writing History Civics 
of Students (0-SOO) (0 400) (0-500) (0-500) 



None assigned 


9 


269 


(2.6) 


210 


(3 3) 


281 


(2 0) 


281 


(2 4) 


Did not do 


9 


281 


(2 4) 


202 


(2 9) 


292 


(2 5) 


285 


(3 2) 


1 hour or less 


53 


288 


(1 8) 


225 


(17) 


296 


(1 4) 


298 


(18) 


2 hours 


19 


293 


(16) 


232 


(2 5) 


299 


(1 6) 


302 


(16) 


More than 2 houis 


10 


296 


(2 4) 


236 


(2 8) 


302 


(3 5) 


304 


(2 4) 



Summary 

rhe problems associated with llie low levels of academic 
achievement in our country we obviously deep-rooted and complex, and the 
views as to what must be done cire, therefore, numerous and varied. I his 
chapter placed the NAEP assessment results in the context of what reseai ch 
tells about effective approaches to teaching and learning. For example, there is 
evidence that students can improve their reading achievement by reading 
more frequently in and out of school and that hoy can increase their 
comprehension of texts through further discussion and written work. 
Similarly, students can improve their writing skills by writing more ft equenlly 
and by developing an increased understanding o'^ihe process. Despite the fact 
that these are common-sense approaches to improving achievement in 
English and that they are well documented by research, students are not asked 
to read or write much for school. Home support for litta aqy does not appt^ar to 
be much better 



ERIC 



75 



Students' op|K)rtuiiity to learn niatheniaticsand science 
appoai-s to be sharply cuilailed by their elective decisions not to take advanced 
coursewoi k. In addition, science receives little attention in elementary schools 
A growing body of research documents that hands-on activities, problem 
solving, use of technology, and student-centered learning are the most effectives 
ways to improve students' achievement and sustain their interest in these 
subjects, Howevei; the coursework that students do take appears to be 
dominated by teacher's lecturing and relying on tfsxtbooks, rather than by 
students exploring complex pi oblems and doing science 

Students' oppoitunity to leai n histoiy civics, and ge(^ aphv 
also appear limited by the lack of attention given to thest^ areas in elementaiy 
schools. Although most students study these aieas as ihiy progress through 
s<:hool, with th(^ exception of geography, the slow stail alTects later 
achievement levels. Kven by the eiglith grade, almost half of the students have 
studied little U.S. history past the Civil Wai . Instead of using the va» i(!d 
instructional activities suggested by i^-search — such as asking sti.vi(snts to ust^ 
an aiTay of inatei ials and to think about n^lationships and connections — the 
most frequ(»nt approaches in history civics, and geogr aphv classr^ooms 
dep(Mul heavily on textbooks, lecturu^s. and trims. 

If we are to vaist^ the existing levels of student achievement m 
Knglish, mathematics, sci(^nc(s, history, and geogi aphy, students need tlie 
op|x)r1unity for' adequate instr uctional time in thosts subjects. To give students 
a good start at theyounger^ gi ade levels, the amount of class time spent on 
r^eading, wi iting, matliematics, science, and social studies instruction shoukl 
be increased to the greatest extent possible. At tlie upptn- grades, and 
particularly at the high-school level, more students need to hv encour aged or' 
r equinul to pur^sue advanced cour^sewor k in thc^se curriculum arx*as 

Willie it seems critical that the amount of tim(^ devoted to 
lear-ning in the core subjects b(* increastid, this alone is not enough. It is 
perhaps even mor e important to rncrease the quality of that time. Numerous 
research studies on student learnin^^ have suggested new wavs to increase the 
efficiency of instructional time Yet, the prc^valent approaches in today's 
clat>t>r ooms are the same ones that have always predominated — lectures and 
textbooks. By adopting more student-centered approaches (written n^pons. 
oral presentations, problem solving, projects, and collabor^ative group work), 
teachers can encourage responsibility, incr ease interest, enable students to sec 
the connections between the material they arc lear ning and what they alr eady 
know, and foster- higher-r easoning skills. 



Finally, parents and their children need to understand the 
importance of working hard to improve educational achievement. Students 
need to take more challenging courses, spend more time on homework and 
learning outside of school and devote more time to reading instead of 
watching television. Parents can reinforce the efforts of schools by 
encouraging students to pursue these activities and by monitoring how 
children spend their time. Parents are children's first and most important 
teachers, and they need to sustain this role throughout students' school years 
by showing a high degree of interest and involvement in their children's 
studies and learning. 

It will be very difficult to improve overall achievement if 
parents, children, and the general public remain generally apathetic about the 
need to improve education in our country. The ability to achieve our national 
goal of improved academic achievement for all students will require a 
concerted effort by all Americans, whether they be p)olicy makei^, educators, 
parents, or concerned citizens exercising their rights as voters and community 
members. The low levels of academic achievement in our country today have 
failed to improve appreciably since the publication of A Nation at Risk, despite 
the education reform movement. Reform, particularly of the major sort 
cuiTently underway, takes time to implement and must proceed in a 
systematic and sustained fashion; however, efforts to improve achievement 
levels and to help all students learn to use their minds well must be greatly 
hastened if we are to achieve our goal of increased preparedntiss foi* th(» 
complexities of life in the 21st century. 
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